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In the high HIV-burden country of Malawi, female sex workers (FSW) are one of 
the populations most affected. HIV services in venue-based outreach settings target 
FSW, but miss women who engage in similar high-risk behaviors. Furthermore, 
exposure to adverse life events (ALEs) can affect how and if women utilize these 
services. This study aimed to compare the access and utilization of HIV services among 
FSW, women who engage in sex work, but don’t self-identify as FSW (OFSW), and 
other high risk women (OHRW) and determine if there was an association between 
ALEs and these outcomes. 
1,004 FSW, 213 OFSW, and 130 OHRW were recruited from venues in 15 
districts in Malawi using the Priorities for Local AIDS Control Efforts (PLACE) 
methodology. All participants completed a behavioral interview. Analyses compared the 
self-reported prevalence of behaviors, access to services, and risk factors between the 
three groups and associations between exposure to ALEs and the same outcomes 
using survey-weighted Poisson regression models.  
Each of the groups had a distinct pattern of usage and access to services. 
OFSW and FSW were more likely to have bought condoms, accessed condoms for 
free, and received information from outreach workers compared to OHRW. Ever using a 
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male condom and HIV testing in the last 6 months was greatest among FSW, followed 
by OFSW and OHRW. Nearly all women knew where to get tested for HIV, but very few 
used FSW drop-in centers. HIV prevalence was high in all three groups (35% FSW, 
20% OFSW, 20% OHRW). Prevalence of any ALE and mean number of ALEs among 
FSW and OFSW were more than double that of OHRW. Among all women, increasing 
number of ALEs was associated with increased risk of condomless sex, greater access 
to HIV prevention services, and, among HIV-positive women, worse self-reported 
adherence to ART. 
All women socializing at venues in Malawi should be offered HIV prevention, care 
and treatment services, regardless of their sex worker status. Prevalence of ALEs is 
high in many of these women, indicating a need to address mental health effects to 
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CHAPTER 1: SPECIFIC AIMS 
 
Malawi is one of the most affected countries in the HIV/AIDS epidemic with an 
estimated HIV prevalence of 9.2% among adults aged 15-49.1 In general, the major 
drivers of the HIV epidemic in Malawi have been attributed to four key and priority 
populations (KP): Men who have sex with men (MSM), female sex workers (FSW), 
adolescent girls and young women (AGYW) aged 10-24, and sero-discordant couples.2 
Of these groups, FSW have the highest prevalence of HIV, estimated to be nearly 63% 
in the 2013 Biological and Behavioural Surveillance Survey (BBSS).3 Malawi estimates 
there are over 20,000 FSW nationwide, with the largest populations in the cities of 
Blantyre, Lilongwe, and Mzuzu.4 While the HIV epidemic among FSW in these cities has 
been previously researched, several other districts have recently begun to have a 
marked increase in sex work including Mangochi, Salima, Nkhata bay and Mwanza due 
to tourism and transit routes.2 To the best of our knowledge, no studies have looked at 
individual and structural risk factors associated with risky sexual behaviors and access 
to HIV prevention, testing, and care among FSW in these districts.  
Vulnerability to HIV is high among FSW due to a number of structural and 
individual factors including a history of violence, sexual abuse, substance abuse, and 
involvement with the criminal justice system.5 Studies have shown that history of 
violence and abuse are high among FSW.5–7 In one Kenyan study of FSW, 35% 
reported rape and 17% physical assault by a client.8 Similarly, in a Namibian study of 
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FSW, 72% had a history of abuse from clients, intimate partners, and the police.9 A 
recent study found one of the main drivers of women into sex work in Malawi was 
poverty, often as the result of orphanhood or loss of marriage.4  
 Focusing prevention efforts on high risk places rather than high risk populations 
may help control the HIV epidemic in Malawi.10 At the same venues where FSW can be 
found are two other high risk groups of women: those who do not self-identify as FSW, 
but have recently exchanged sex for money (OFSW) and women who do not engage in 
sex work (OHRW). Numerous studies have shown women that frequent alcohol serving 
venues have an increased prevalence of psychosocial factors that can exacerbate the 
risk for HIV infection.11–18 Several studies from South Africa have shown that 
participants surveyed from alcohol-serving venues had high rates of traumatic 
experiences, depression, alcohol consumption, and HIV risk behaviors, as well as 
alcohol use being a mediating factor between a history of abuse and partaking in 
sexually risky behaviors.17,18 Studies from Zimbabwe, Uganda, and Zambia of places 
where people meet potential sexual partners have found that many of these bars, 
discos, and guest houses do not have condoms available even when sex is occurring 
on site.19–23  
The Malawi Priorities for Local AIDS Control Efforts (PLACE) study has collected 
data on a number of different factors related to HIV/AIDS. This study oversampled FSW 
and female patrons and staff, ensuring adequate power for analyses. Unlike other 
studies of KPs, the PLACE method utilizes community informant knowledge of KPs to 
determine venues which these KPs frequent.20,24 This approach typically results in 
higher response rates of KPs compared with traditional respondent-driven sampling 
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(RDS) methods and facilitates oversampling of specific KPs. The Malawi PLACE Study 
was the first national study to utilize a venue-based sampling method in Malawi as well 
as the first to study HIV among FSW and other high-risk women (OHRW) on a national 
scale. This study was conducted in 15 rural districts in Malawi (including Mangochi, 
Salima, Nkhata bay and Mwanza) for a total national sample of 1,353 women, of whom 
1,135 were FSW and 218 were OHRW.  
The objective of this study is to determine which individual-level and structural 
risk factors are associated with risky sexual behaviors and access to HIV prevention, 
testing, and care among FSW and OHRW in Malawi. The central hypotheses are that 
(1) condom utilization and access to HIV prevention, testing, and care are greater 
among FSW than OHRW because several NGOs focus on providing HIV education and 
services to FSW and may miss the OHRW; (2) history of adverse life events are 
associated with a decrease in condom utilization and access to HIV prevention, testing, 
and care among all women in the study; and (3) the strength of this association is likely 
strongest among FSW and OFSW and weakest among OHRW. 
To achieve this objective, the specific aims of this study are to:  
Aim 1: Compare prevalence of sexual risk taking behaviors and access to HIV 
prevention, testing, and care among FSW, OFSW, and OHRW in Malawi. 
Aim 2: Among all women in the Malawi PLACE study, estimate the association of 
individual and cumulative adverse life events, specifically history of violence, sexual 
abuse, substance abuse, and jailing, on the prevalence of sexual risk taking behaviors 
and access to HIV prevention, testing, and care. 
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 Aim 2a: Determine if the above association (Aim 2) is modified by self-identified 
sex worker status and self-reported HIV status. 
Conclusion: Providing strong data on the efficacy of current HIV care and prevention 
services can instruct the existing organizations how to improve their services and 
expand their reach to a more diverse population with the end goal of preventing the 





CHAPTER 2: BACKGROUND 
 
Malawi is one of the most affected countries in the HIV/AIDS epidemic with an 
estimated HIV prevalence of 9.2% among adults aged 15-49.1 Women share a 
disproportionate burden of the disease with 1.5 times the HIV prevalence of men over 
the age of 15.1 Of the million people living with HIV in Malawi in September 2018, 6% 
were unaware of their status; and of those living with HIV, 25% were not on ART and 
33% did not have a suppressed viral load.25 HIV prevalence is highest in the Southern 
region (14.5%), where it was nearly double that of the Northern (6.6%) and Central 
(7.6%) regions.26 The Malawi HIV prevention strategy identified four key and priority 
populations as major drivers of the HIV epidemic: MSM, FSW, AGYW aged 10-24 
years, and couples.2  
Nearly 20,000 women are part 
of the commercial sex industry in 
Malawi.2 While sex work in Malawi is 
not illegal, it is highly stigmatized and 
many other laws (loitering, public 
disorder, etc.) are utilized to prosecute 
FSW.27 As a result, many of these 
women are hesitant to access HIV 
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HIV Treatment Cascade in Malawi
Figure 2.1 HIV Treatment Cascade in Malawi 
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Many women end up in sex work due to poverty and the inability to find better paying 
jobs, and lack the skills for other types of employment.5 Events that caused rapid social 
and economic changes, such as the 2001-03 famine in Malawi, resulted in an increase 
in transactional sex work which led to an increase in HIV.28  
HIV prevalence among female sex workers (FSW) is one of the primary drivers 
of the HIV epidemic in Malawi. Previous studies of FSW have found a prevalence of 
63% in Malawi, one of the highest in the world.3,29,30 In the only study of the care 
cascade of FSW in Lilongwe, 69% of HIV-positive FSW had a history of HIV care, 52% 
were currently receiving ART, and 45% were virally suppressed.30 Looking deeper at 
the underlying structural risk factors of HIV infection and access to HIV services will be 
key to developing interventions aimed at reducing the burden of HIV among FSW.  
Access to HIV prevention, testing, and care is paramount to reducing the HIV 
burden among FSW in Malawi. Such services include being able to regularly access 
condoms and lubrication where FSW work and having regular, easy access to HIV 
testing and treatment, other STI treatment, and HIV education. Among sex workers 
surveyed in the Malawi Biological and Behavioural Surveillance Study (BBSS), 93% 
reported using a condom the last time they had sex with a client, however, only 60% 
reported consistent condom usage with clients over the previous 12 months.3 Women 
also reported being able to receive more money from clients for condomless sex.3 
Malawi has had success in scaling up the national ART program, including the creation 
of 744 ART clinics and providing ART to nearly 800,000 Malawians.25,31 Determining 
factors that prevent HIV-positive FSW from accessing ART and achieving viral 
suppression is an important step in controlling the HIV epidemic in Malawi.  
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While FSW have a high burden of HIV, other women who frequent alcohol 
serving venues and venues in search of sexual partners may have a similar 
burden of HIV. Numerous studies have shown that women who frequent alcohol 
serving venues have an increased prevalence of psychosocial factors that can 
exacerbate the risk for HIV infection.11–18 One study in South Africa found women who 
attended alcohol-serving venues daily had more partners and more unprotected sex 
than women who did not attend daily.32 A study in Zimbabwe found that women at 
venues affiliated with alcohol described more risky behaviors than those at venues 
without alcohol.33 Several studies have shown that condoms are not available in many 
of the locations where people meet potential sexual partners putting them at higher risk 
for STIs. One study in Uganda found that in 26-43% of bars, restaurants and shebeens 
(informal bars without a license) where sexual partners meet had no condoms available 
and not having a condom available was one of the most common reasons for having 
condomless sex.21 In a study of beer halls in Zimbabwe, only 2.2% of men and 1.4% of 
women reported obtaining condoms from a bar, beer hall, or hotel.21 In a study of places 
where people meet new sexual partners in Zambia, nearly all of the venues were bars, 
restaurants, and hotels, and yet only 51% of these venues always had condoms 
available on-site.34 
In addition to the more formal commercial sex workers, there is a growing 
group of women who engage in sex work, but do not identify as sex workers 
(OFSW). In many countries in sub-Saharan Africa (SSA) women who work in bars or 
other alcohol serving establishments as barmaids also engage in sex work. Several 
studies have shown that these women are similar to FSW, however, they often have 
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fewer sexual partners, primarily meet partners in alcohol serving venues and sometimes 
exchange sex for goods and services rather than money.35–37 These women are 
especially challenging to access as they may not utilize HIV services targeted at sex 
workers. Previously, there have been no studies to estimate the HIV prevalence and 
prevention practices among OFSW in Malawi.  
History of adverse life events including history of violence, sexual abuse, 
substance abuse and jailing may be associated with a decrease in accessing HIV 
services among FSW. In a study of FSW in Nepal factors associated with non-
utilization of HIV testing and counselling services included depression (aPR=1.4), 
injection drug abuse (aPR=1.4), and experience of forced sex in the previous year 
(aPR=1.1).38 Substance abuse, particularly alcohol use and abuse, has been well 
documented among FSW, including one study conducted in Malawi where an 
association was found between hazardous, harmful or dependent alcohol use and lack 
of HIV infection awareness.39 Violence, the threat of violence, and lack of police 
protection after violence have been associated with avoidance of seeking health 
services (aOR 2.3; 95% CI: 1.5 to 3.8) among FSW in Côte d'Ivoire.40 
History of adverse life events including history of violence, sexual abuse, 
substance abuse and jailing may also be associated with a decrease in accessing 
HIV services among OFSW and OHRW. Several studies from South Africa have 
shown that participants surveyed from alcohol-serving venues had high rates of 
traumatic experiences, depression, alcohol consumption, and HIV risk behaviors, as 
well as alcohol use being a mediating factor between a history of abuse and partaking in 
sexually risky behaviors.17,18,41–43  In another survey from South Africa, women with a 
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history of sexual assault were significantly more likely to have unprotected vaginal 
intercourse, unprotected anal intercourse, have multiple male sexual partners, more 
sexual contact involving blood, and more STIs and genital ulcers.44 Several studies 
have demonstrated that OFSW also have an increased risk of ALEs like abuse, 
violence, and alcohol use, as well as an increase in risky sexual behaviors like not using 
condoms and multiple sexual partners.45–48 This is especially concerning in light of a 
recent study finding that women who have ever engaged in transactional sex are 50% 
more likely to become infected with HIV than those who do not.49,50 
Significance 
The public health impact of understanding how adverse life events affect FSW, 
OFSW, and OHRW’s ability to access HIV/STI prevention and testing, sexual behaviors, 
and use and adherence to ART is incredibly important. Through our newfound 
understanding of this relationship, we can implement intervention programs targeted to 
the most vulnerable women in Malawi. Additionally, by identifying the successes and 
gaps of existing outreach programs local NGOs can expand their current programs, a 
simple, cost-effective solution to reduce the burden of HIV. Many studies have 
demonstrated the impact that categorizing the HIV care cascade can have on improving 
access to testing, care, and treatment and improving ART adherence. Given the high 
transmission potential of sex workers to the general population, focusing on controlling 
the epidemic among sex workers can have widespread benefits.  
Innovation 
1. There are currently no studies that demonstrate an association between 
adverse life events and access to HIV prevention, testing, and care services 
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among FSW in Malawi and literature from sub-Saharan Africa is virtually 
nonexistent. There have been some similar studies in other low and middle income 
countries (LMIC). One study from The Gambia of FSW found that women who 
reported forced sex by a client were more likely to report symptoms of depression 
(aOR 2.15, CI: 1.10-4.16), have difficulty accessing condoms (aOR: 3.31, CI: 1.76-
6.26), and less likely to be tested for STIs in the past 12 months (aOR: 0.49, CI: 0.26-
.91).51 Another study of adolescent FSW in China demonstrated a high prevalence of 
sexual and gender-based violence (SGBV) (38%) and it was associated with 
inconsistent condom use, low usage of health services for STI treatment, and lack of 
HIV testing compared with FSW who did not experience SGBV.52 In the neighboring 
country of Zambia, one qualitative study found stigma and discrimination among FSW 
was a barrier to HIV testing.53 Two studies in Mozambique found 13.5% of FSW had 
experienced sexual violence, many had difficulty receiving health care, and reported 
condom use with clients was 62.8-85.8%.54,55 Due to Malawi’s high prevalence of 
HIV, pervasiveness of sex work, and high prevalence of HIV among sex workers, it is 
important to understand the factors barring these women from accessing the 
appropriate HIV services. Interventions targeted at improving access to HIV services 
can help prevent new infections and treat existing infections to reduce the likelihood 
of transmission to clients.  
2. Utilization of community informed venue-based sampling methodology. Existing 
studies of FSW in sub-Saharan Africa rely predominantly on snowball or respondent 
driven sampling (RDS). This non-probability sampling method utilizes study 
participants to recruit members of their social networks to become participants and 
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recruit from their own social networks.56 While this has been useful in elucidating 
hidden populations, it also relies heavily on social networks interacting with one 
another. The Priorities for Local AIDS Control Efforts (PLACE) method instead uses 
community informants to identify locations where FSW meet new sexual partners and 
are interviewed on-site. This methodology is preferred over RDS sampling in this 
context because it ensures safety of FSW and is able to sample FSW from many 
different social and sexual networks. Furthermore, the PLACE method has been 
successfully used to identify key populations in twelve countries and is recommended 
by the Joint United Nations Programme on HIV/AIDS and the Global Fund to Fight 
AIDS, Tuberculosis, and Malaria.57 This will be the first use of the PLACE method in 
rural Malawi.  
3. One of the first studies to look at HIV among FSW in the more rural districts of 
Malawi. Presently there are a limited number of publications looking at HIV among 
FSW in Malawi. Of these publications, many are larger studies that include one or 
two sites within Malawi, but are more generalized to all of sub-Saharan Africa. 
Malawi-specific literature is predominantly focused on Lilongwe and Blantyre, the two 
largest cities. Even among the handful of studies in rural districts, none utilizes a 
nationally representative sample of districts. By understanding risk factors for FSW 
engaging in risky sexual behaviors and accessing HIV prevention, testing, and care 
throughout the country, the government of Malawi and national NGOs can improve 
programs country-wide.  
4. This study focuses on high risk places rather than high risk populations. 
Existing HIV service organizations are often focused on treating members of key 
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populations, such as FSW. By targeting their services towards these populations, 
they unknowingly alienate the OFSW and OHRW who may have as high, or even 
greater, risk of becoming infected with HIV or infecting others if already HIV-positive. 
Many of the OFSW and OHRW attend the very same venues that the FSW attend, 
but are unable, or believe they are unable, to utilize the HIV services offered to 
FSW.58 Very few studies have looked at informal sex workers (OFSW) and non-sex 
workers (OHRW), who frequent the same venues as FSW. By refocusing HIV service 
organizations to offer their services to all women at high-risk venues instead of 
perceived high-risk individuals (FSW), it could reduce the stigma of using these 
services for all women. The only study to look at these high-risk venues as places for 
interventions was a recent study in Jamaica using the PLACE methodology. In this 
study, non-sex worker women were more likely to report HIV risk behaviors than 
women from the general population, but less likely than FSW.58 This indicates this 
population of women is in need of HIV services and may have unique needs 





CHAPTER 3: METHODS 
 
Overview 
The HIV epidemic in Malawi has been driven by several key and priority 
populations, including FSW and AGYW. Many studies have demonstrated a high 
prevalence of violence, sexual abuse and other adverse life events (ALEs), as well as a 
low prevalence of accessing HIV prevention, testing, and care services in these 
populations.  We used data from the Malawi PLACE study to look at the association 
between ALEs and engagement in risky sexual behaviors and access to HIV 
prevention, testing, and care among women who visit or work at venues. The study 
population was primarily FSW along with other women who were patrons at the same 
venues. In addition to the overall association, we explored if the association was 
modified by whether a woman had self-identified as a FSW or not.   
Parent Study Design 
The Malawi PLACE study utilized the priorities for local AIDS control efforts 
(PLACE) method, a cross-sectional survey with a multi-level, venue-based sampling 
approach. This study design has been successfully used in twelve different countries to 
access members of key populations (men who have sex with men (MSM), FSW, 
transgender individuals, and people who inject drugs (PWID)) and to collect data on HIV 
risk factors.57 The PLACE Malawi study was conducted in a sample of districts selected 
by key stakeholders (Table 3.1). Each district was then divided into zones that 
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contained 50,000 adults ages 15-49 (Table 3.1). Each zone is reflective of an 
administrative area or health catchment area that makes sense to key populations and 
service delivery providers. At the zone level there was a three-step approach to 
sampling:  
1) Form A: data collectors conducted interviews with community informants to create a 
master list of venues where individuals (with a special focus on FSW) meet new 
sexual partners including public buildings (bars, brothels, restaurants, train stations), 
public outdoor locations (parks, streets, bus stops), public events (markets, street 
dances), and public websites (Facebook).  
2) Form B: All venues on the master list were visited by data collectors to collect 
information about the venue including the precise location, numbers and types of 
patrons, busy days and times, etc.  
3) Form C: The master list was stratified based on expected size of the FSW population 
into high, medium and low priority venues. Random interval sampling was utilized to 
select venues from each of the strata in order to reach the desired sample size of 
FSW. Questionnaires were conducted with everyone (male and female) who was 
present, eligible, and consented at the venue if there were less than 20 patrons and 
workers. If the venue had over 20 patrons and workers the venue was visually divided 
into four quadrants and a sample of patrons and workers were selected from each 
quadrant until the target number of questionnaires had been completed.  
The PLACE method has been uniquely developed for the purpose of accessing 
hard-to-reach key populations in developing countries. The unique advantage of the 
PLACE method is that it allows interventions to be tailored to the local context and 
 
 15 
drivers of transmission.24 Both the Joint United Nations Programme on HIV/AIDS and 
the Global Fund to Fight AIDS, Tuberculosis, and Malaria recommend the PLACE 
method in these settings.57 
Table 3.1 Target Number of Interviews by District 
Study Population 
In order to be eligible for the individual interview (Form C) the respondent needed 
to be at least 18 years of age and have engaged in at least one of the following 
behaviors in the past three months: 1) had five or more sexual partners, 2) had anal 
sex, 3) had sex with someone you met online or on a phone app, or 4) missed taking 
prescribed medicine for a sexually transmitted infection such as HIV. We partnered with 























Balaka 338,430 75,152 79,465 2 100 200 100 
Chikwawa 461,705 102,526 108,410 2 100 200 100 
Dedza 655,979 145,666 154,027 3 150 300 100 
Dowa 613,692 136,276 144,098 3 150 300 100 
Karonga 288,433 64,049 67,725 1 50 100 100 
Kasungu 680,881 151,196 159,874 3 150 300 100 
Mchinji 494,011 109,700 115,996 2 100 200 100 
Mwanza 536,846 119,212 126,054 2 100 200 100 
Mzimba 929,800 206,471 218,321 4 200 400 100 
Neno 118,542 26,323 27,834 1 50 100 100 
Nkhata Bay 229,728 51,013 53,941 1 50 100 100 
Nkhotakota 324,517 72,062 76,198 1 50 100 100 
Ntcheu 499,936 111,015 117,387 2 100 200 100 
Rumphi 182,110 40,439 42,760 1 50 100 100 
Salima 360,677 80,092 84,689 2 100 200 100 
Total 6,715,287 1,491,192 1,576,779 30 1,500 3,000 1,500 
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and to determine if individuals are utilizing services with these organizations. Our 
partners include the Family Planning Association of Malawi (FPAM), Pakachere, the 
Center for the Development of People – Malawi (CEDEP), and Médecins Sans 
Frontières (MSF) International. We aimed to interview 1,500 women of whom a large 
percentage were FSW (based on the targeting of venues where FSW seek sexual 
partners).  Because our study was mostly 
representative of smaller and more rural districts in 
Malawi (see Figure 3.1 for specific districts sampled 
in this study), these results are not generalizable to 
the context of the larger districts. Those districts have 
already been studied in the pilot program and have 
separate data available. These results could, 
however, be generalized to similar contexts outside of 
Malawi including rural areas of neighboring countries, 
Tanzania, Zambia, and Mozambique, and other 
locations with high rates of sexual tourism, fishing 
villages, and trucking routes.  
The Malawi PLACE study produced clusters, strata, and weights based on the 
complex survey sampling. The clusters were based on the venue where the individual 
was interviewed and the strata based on the district the venue was located in. The 
individual’s sampling weight was calculated as the inverse of the product of the 
probability that the venue was selected for a Form B venue visit times the probability 
that the venue was selected for a Form C interview times the probability that the person 




was sampled from those at the venue at the time. This individual sampling weight is 
meant to represent the number of women in the district who visited that venue on a 
busy night. Weights were originally produced to estimate the size of the FSW population 
in each district in Malawi.  
Preliminary Data 
In early 2016, Dr. Sharon Weir and colleagues conducted a pilot study of the 
PLACE Malawi study. This pilot study followed the same basic methodology as the 
current study, but it was conducted in different districts. The pilot study was conducted 
in Lilongwe, Blantyre, Mzuzu, Manochi, Zomba, and Machinga districts, however, the 
full questionnaire was only fielded in Zomba district.59 General data were collected on 
FSW and other non-FSW women, where they find sexual partners, access and utilize 
HIV services, and history of adverse life events. These results from Zomba district are 



















Number of Respondents (N) 152 52 123 
Adverse Life Events    
Victim of violence, past 12 months 50  33% 15 29% 47 38% 
Hurt physically by police, past 12 months 12  8% 4 8% 11 9% 
Forced to have sex, past 12 months 38  25% 10 19% 35 28% 
Spent one or more nights in jail or prison, past 12 months 26 17% 9 17% 24 20% 
Drink alcohol daily or almost daily 38  25% 7 13% 34 28% 
Injected non-prescription drugs, past 12 months 2 1% 0 0% 2 2% 
Risky Sexual Behaviors       
Used condom last sex with man 90  59% 28 54% 80 65% 
Anal sex without a condom, past 3 months 28 18% 9 17% 26 21% 
Accessed HIV Prevention       
Can get condom quickly  36 24% 12 23% 29 24% 
Can get lubricant quickly 89 59% 33 63% 74 60% 
Obtained free condoms in the past 6 months 110 72% 33 63% 98 80% 
Bought condoms in the past 6 months 122 80% 39 75% 106 86% 
Obtained free lubricant in the past 6 months 42 28% 8 15% 42 34% 
HIV Testing       
Knows where to get tested for HIV in Zomba District 138 91% 44 85% 113 92% 
Before today, ever tested for HIV and received test 
results 
130 86% 42 81% 105 85% 
In the past 6 months, tested for HIV and received test 
results 
105 69% 36 69% 90 73% 
HIV positive in the past year or before, self-identified 46 30% 16 31% 42 34% 
HIV Treatment       
Taken medicine for an HIV infection  39 26% 14 27% 36 29% 
Currently taking antiretroviral (ART) drugs to treat an 
infection 
39 26% 14 27% 36 29% 
Taking your antiretroviral drugs less than 12 months 26 17% 8 15% 25 20% 
In the past 7 days, missed taking ART 3 days or more 14 9% 4 8% 14 11% 
Virally suppressed 30 20% 9 17% 27 22% 
 
While these preliminary results demonstrate the type of data collected through 
the PLACE study, the full questionnaire with behavioral data (Form C) was only 
conducted in Zomba district. This sample of 152 women (of which 123 were FSW) was 
helpful in guiding the full study, however, there were a number of limitations to these 
data. The study sample was quite small and therefore may not have been adequately 
powered to detect associations between adverse life events and our outcomes of 
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interest. Additionally, conducting this study in only one district limited the generalizability 
of the study even within Malawi and would have benefitted from being conducted in 
multiple districts. 
Measures 
All questionnaires were developed in conjunction with key stakeholders including 
local HIV service organizations, local and national government entities, and members of 
key populations in Malawi in order to best estimate key program indicators and to 
estimate risk behaviors related to HIV. The PLACE questionnaire was validated through 
use in twelve countries and was adapted specifically to the Malawi setting. 






2 - History of Violence 
- Sexual Abuse 
- Substance Abuse 
- Jailing 
Outcome: Access to 
and Uptake of HIV 




- Access to HIV prevention services 
- Sexual Behaviors 
- Sexual Partners 
- Access to HIV/STI Testing 
- Use and adherence to ART (Among HIV-positive women)  
Modifier: Sex worker 
status 
2b - Engaged in female sex work or not (self-reported) 







- Work on site 
- Frequency attended the venue  
- Where they slept last night  
- Employment 
 
Adverse Life Events (Aim 2) 
 Our primary exposure was history of adverse life events. To assess this, we 
utilized a number of questions related to history of violence, sexual abuse, 
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substance abuse, and jailing. A participant was considered to have a history of that 
ALE if they had a positive response to any of the questions. The questions included:  
 History of Violence 
o In the past 12 months have you been the victim of violence?  
o Have you ever received legal help for an issue dealing with violence or 
stigma?  
o In the past 12 months have you been hurt physically by the police? 
 Sexual Abuse  
o In the past 12 months, have you been forced to have sex against your 
will? 
 Substance Abuse  
o Do you drink alcohol daily or almost every day?  
o Did you inject a non-prescription drug in the past 12 months?  
 Jailing  
o In the past 12 months have you ever spent a night in jail or prison? 
 The exposure variables (history of violence, sexual abuse, substance abuse, 
and jailing) were constructed such that if any of the questions had a positive 
response (indicating the participant had a history of that adverse life event) the 
exposure variable was coded with a 1. If a participant answered no to all 
questions related to the exposure variable the variable was coded as a 0. As 
such, each exposure variable was dichotomized where a 0 indicated no history of 
the exposure and a 1 indicated any exposure to the variable. 
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ALE Composite Variable:  
  A single continuous exposure composite variable was created from the 
responses to each of the summary exposure variables outlined above. In this 
composite variable, each covariate received equal weighting.  The value of this 
variable is the sum of the values of each of the exposure variables and ranges from 
0 (negative response to all exposure variables) to 4 (positive response to all 
exposure variables). Missing responses were fairly rare in this study (N=5), therefore 
if at least one of the four ALE variables was missing the ALE variable was coded as 
missing. 
Engagement in risky sexual behaviors and HIV prevention, testing, and care (Aims 1 and 2) 
 Access to HIV/STI prevention and testing, sexual behaviors, sexual partners, 
and use and adherence to ART were measured by the parent study using several 
different variables. The specific questions are highlighted below.  
 Access to HIV prevention:  
o If you wanted a condom, would it be difficult to get one quickly?  
o If you wanted some personal lubricant, would it be difficult for you to 
get some quickly?  
o Have you received information from an outreach worker at this venue 
in the past 12 months?  
o Have you accessed condoms for free in the past 6 months?  
o Has an outreach worker given you a condom in the past 6 months?  
o Have you bought condoms in the past 6 months?  
o Have you accessed lubricant for free in the past 6 months?  
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o Have you visited a drop-in center created for FSW in the past 6 
months? 
 Sexual Behaviors:  
o Have you ever used a male condom?  
o Did you use a condom the last you had sex?  
o Do you have a condom with you now? 
o Have you had penile-vaginal sex without a condom in the past 3 
months?  
o Have you had anal sex without a condom in the past 3 months? 
 Sexual Partners  
o In total, how many men did you have sex with in the last 4 weeks?  
o Of these men, how many were new partners?  
o In total, how many men have you had sex with in the past 12 months?  
 Access to HIV/STI Testing 
o Do you know where to go get tested for HIV in this District? 
o Did a medical provider test or examine you to see if you had a STI 
other than HIV in the past 12 months?  
o Before today, have you ever been tested for HIV and received your 
test results?  
o In the past 6 months, have you been tested for HIV and received your 
test results? 
 Use and adherence to ART: 
o Are you currently taking antiretroviral (ART) drugs to treat an infection?  
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o If you are currently taking ART drugs: In the past 7 days, did you miss 
taking anti-retroviral medicine 3 days or more? 
 HIV Status 
o Did you have an HIV test indicating that you were infected with HIV?  
o In the past year, have you had a positive HIV test indicating an HIV 
infection?  
Sex Worker Status (Aims 2b). 
Women were placed into one of three sex worker statuses: FSW, OFSW, and 
OHRW. FSW had a positive answer to the following question: “Some people get paid 
money for sex and see themselves as sex workers. Do you get paid money for sex and 
do you see yourself as a sex worker?” OFSW had a negative answer to the previous 
question, but answered positively to “In the past 3 months, has someone paid you 
money for having sex?” OHRW answered both questions negatively.  
HIV Status (Aims 1 and 2). 
HIV status was based on self-report from the questionnaire. Individuals were 
considered HIV positive if they answered positively to either or both of the following two 
questions: “Some people were infected with HIV over a year ago. Did you have an HIV 
test over a year ago indicating that you were infected with HIV?” and “In the past year, 
have you had a positive HIV test indicating an HIV infection (not including today)?” 
Socio-demographic variables (Aims 1 and 2). 
We also looked at several different socio-demographic variables across the 
entire study population and in the three groups. These variables were all self-reported 
and included age, education, how frequently the participant attended the venue, where 
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the participant slept last night, if they worked at the venue, and if they were employed. 
Education was made into a dichotomous variable indicating if the individual had 
completed secondary school or not. Frequency attending the venue was collapsed into 
a four-level categorical variable: lives at the venue, visits venue daily, visits 1-6 times 
per week, and visits no more than once per week. Type of place slept last night was 
collapsed into a six-level categorical variable: this spot, family residence, friend’s 
residence, dormitory, hotel or commercial lodging, or somewhere else.  
Data Analyses 
All analyses were driven by cross-sectional nature of the PLACE questionnaire 
while also incorporating the survey sampling and weighting to improve the 
generalizability of the findings. All estimates were produced using Stata (Version 16.0, 
StataCorp, College Station, TX, USA) survey procedures that incorporated survey 
sampling weights, strata, and clustering. Sampling weights were calculated as the 
inverse of the probability that the venue was selected in phase II multiplied by the 
probability the venue was selected in phase III multiplied by the probability the individual 
was sampled from the venue at that time. Strata were based on the district the venue 
was located in and each venue was a cluster. Figures were produced in SAS version 
9.4 (Cary, NC) and GraphPad Prism version 8.4.1. (San Diego, CA). 
Specific Aim 1 
 Compare prevalence of sexual risk taking behaviors, access to HIV prevention 
and testing, and use and adherence to ART among female sex workers, other female 




For each outcome variable, the prevalence and confidence interval of that 
variable was calculated among FSW, OFSW and OHRW. A prevalence ratio and 95% 
confidence interval were calculated by fitting a log binomial model to compare the 
prevalence of each categorical outcome variable among FSW and OFSW with the 
prevalence among OHRW (reference group). Prevalence estimates were compared 
using the following criteria: if the 95% CIs of two estimates did not overlap they were 
considered different (and described in the results as “higher,” “lower,” “better,” etc.), 
however, if the 95% CIs of the two estimates overlapped they were considered to be 
comparable.  
Specific Aim 2 
Among all women in the Malawi PLACE study, estimate the association of individual 
and cumulative adverse life events, specifically history of violence, sexual abuse, 
substance abuse, and jailing, on the prevalence of sexual risk taking behaviors, access 
to HIV prevention and testing, and use and adherence to ART. 
Analysis  
We determined the prevalence of the four ALEs in the whole population and 
stratified by sex worker status (FSW, OFSW, and OHRW). Then we estimated the 
association between each ALE and each of the outcome variables. This assessment 
was done by fitting a Poisson regression with robust variance estimates for each ALE-
outcome pair.60 These models were fit for the full sample as well as for FSW, OFSW, 
and OHRW separately. All models were adjusted for age. For each outcome, an 
additional model was fit for the ALE score using the same robust Poisson model. The 
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PRs produced by this model are the increase in prevalence for each additional ALE 
exposure, i.e. comparing 4 ALEs to 3 ALEs, 3 ALEs to 2 ALEs, etc.  
Specific Aim 2b  
Determine if the above associations, from specific aim 2, are modified by self-identified 
sex worker status (FSW vs. non-FSW) or by self-reported HIV status (positive or 
negative). 
Analysis 
Two variables were evaluated for potential effect measure modification (EMM); a) 
sex worker status was categorized as either self-reported FSW or not self-reported 
FSW (non-FSW; the not self-reported FSW group included all women from the OFSW 
and OHRW groups); b) HIV status was categorized as either positive or negative by 
self-reported HIV infection status as in above analyses. Assessment for effect measure 
modification (EMM) was conducted in stages. First, each model was fit with an 
interaction term between the independent variable (one of the ALEs or the ALE score 
variable) and the potential modifier (either sex worker vs. non-sex worker or HIV-
positive vs. HIV-negative) to determine if there was evidence of heterogeneity. Evidence 
of heterogeneity was defined as the interaction term having a p-value less than or equal 
to 0.05. If there was evidence of heterogeneity, we calculated PRs stratified by the 
potential modifier. The stratified PRs were then compared to determine if they were 
statistically different, defined as no overlap between the 95% CIs. Finally, a Wald Test 
was conducted on each of these stratified models to test the hypothesis that the 
interaction term was zero. If the test statistic had a p-value greater than or equal to 0.05 
we failed to reject the null hypothesis and the interaction term was removed from the 
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model. If the p-value was less than 0.05, we rejected the null hypothesis and continued 

























CHAPTER 4: DIFFERENCES IN ACCESS TO HIV SERVICES AND RISKY SEXUAL 
BEHAVIORS AMONG MALAWIAN WOMEN AT SOCIAL VENUES WHO DO AND DO 
NOT ENGAGE IN SEX WORK 
 
Introduction 
Malawi is a high HIV burden country in sub-Saharan Africa with an HIV 
prevalence of 9.2% among the adult population aged 15-49.61 Women face a 
disproportionate HIV burden with 1.5 times the HIV prevalence of men over the age of 
15.61 The Malawi HIV prevention strategy identifies female sex workers (FSW) as one of 
the key populations (KP) most likely to be affected by and transmit HIV nationally.2 An 
estimated 36,700 women are part of the commercial sex industry in Malawi.62 Previous 
studies of Malawian FSW have found an HIV prevalence of 55-63%, one of the highest 
in the world.3,29,30,62 While sex work is legal, it is a highly stigmatized practice where 
police use laws against loitering and public disorder to prosecute FSWs, and healthcare 
workers deny care on the basis of profession thereby preventing access to HIV 
prevention and treatment.27,63–65  
Malawi has had success in scaling up its national antiretroviral therapy (ART) 
program, including the creation of 744 ART clinics and providing ART to nearly 800,000 
Malawians.25,31 However, the gap in HIV care between the general population and 
FSWs is widening. In the only study of the HIV treatment cascade among FSW in 
Malawi, 69% of FSW living with HIV in Lilongwe had any history of HIV care, with 52% 
currently receiving ART and only 45% virally suppressed.30 In comparison, among the 
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general population of Malawians living with HIV, 75% were on ART and 67% were 
virally suppressed.25 These gaps are not just limited to treatment, but also to knowledge 
and use of prevention methods. Among sex workers surveyed in the Malawi Biological 
and Behavioural Surveillance Study, 93% reported using a condom the last time they 
had sex with a client, however, only 60% reported consistent condom usage with clients 
over the previous 12 months.3 FSW also reported being able to receive more money 
from clients for condomless sex.3 Condom use is low in the general Malawi population, 
with only 30% reporting condom use at last sex, further compounding the issue.66 In 
addition to increasing condom use, the Malawi National Condom Strategy indicates the 
importance of increasing lubricant use to reduce condom failure.66 In a recent study of 
FSW in Zomba, Malawi, only 23% reported ever using a lubricant during sex and less 
than 4% of social venues were reported to have lubricants available.62 Identifying 
barriers to accessing HIV care and prevention services is paramount to reducing the 
HIV burden among FSW in Malawi.  
In addition to the more formal commercial sex workers, there is a sizeable group 
of women who engage in sex work but do not identify as sex workers, “other female sex 
workers” (OFSW). In many countries in sub-Saharan Africa (SSA), women who work in 
bars or other alcohol-serving establishments as barmaids also engage in sex work. 
Several studies have shown that these women have similar rates of poverty, sexual 
violence, depression, and HIV prevalence as FSW, however, they often have fewer 
sexual partners, primarily meet partners in alcohol-serving venues and sometimes 
exchange sex for goods and services rather than money.35–37 These OFSW are 
especially challenging to access as they may not utilize HIV services targeted at formal 
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sex workers. To date, there have been no studies to estimate the prevention practices 
and use of HIV treatment among OFSW in Malawi.  
This study compares access to HIV prevention and care services and risky 
sexual behaviors between female sex workers, women who engage in sex work but do 
not consider themselves sex workers (i.e., OFSW), and other women who frequent 
venues where people look for sexual partners in Malawi.   
Methods 
Study design and population 
The Malawi Priorities for Local AIDS Control Efforts (PLACE) Study utilized the 
PLACE methodology, which was designed to improve understanding of local drivers of 
the HIV epidemic by involving local stakeholders in the data collection process. The 
objective of PLACE methodology is to, “provide actionable evidence of gaps in HIV 
prevention and treatment programs among key populations (defined as populations 
most likely to acquire and transmit HIV) at the local level and evidence-based strategies 
to address gaps in service coverage.”62 
For the Malawi PLACE study, selected districts were divided into Priority 
Prevention Areas (PPAs) that became the focus of community informant interviews. 
These interviews helped the team identify all public locations within the PPA where 
people meet new sexual partners and/or where people who inject drugs could be 
reached. These venues were verified, entered into a master list, and then sorted by 




Figure 4.1 Phases of the Place Method 
High priority venues were all venues where community informants reported that 
men who have sex with men (MSM) congregate, sex is offered on-site, or sex workers 
live on site, as well as all street sex worker sites. Low priority venues were all other 
venues that were still feasible to visit (i.e. not an internet site, not an event). Venues 
were sampled from the master list to select approximately 130 venues per district to visit 
for phase II. In addition, there were 2-3 MSM-specific (to increase the number of 
surveys among MSM) and “district choice” venues selected by district officials and the 
civil society organization, Centre for the Development of People (CEDEP). Finally, all 
MSM venues, street sex worker venues, and any venue that was named by more than 
20 community informants, but had not already been selected was included.  
At each selected venue in phase II, a general spot informant was briefly 
interviewed to understand the types of KP that frequented that venue, to estimate the 
number of KP at the venue during busy times, to answer limited HIV prevention 
questions and provide other information about the venue. Due to funding limitations, 
from the approximately 130 venues selected for phase II in each district, in phase III a 








































have the bio-behavioral survey administered to their patrons and workers in phase IV. In 
each district, across the 15 sampled venues, a total of 100 women were interviewed as 
part of the survey in phase IV. The target number of surveys at each venue was 
dependent on the size of the venue ranging from 5 women at a small (<30 people 
socializing at the time of the survey) venue to 25 women at a large venue (>200 
people).  
Study eligibility was defined in a way to reduce stigma of participation by not 
requiring the participant to report sex work. Participants were eligible for the survey if 
they were at least 18 years of age and had done any of the following in the past 3 
months: had more than 5 sexual partners, had anal sex with anyone, had sex with 
someone they met online or on a phone app, or missed taking prescribed medicine for a 
sexually transmitted infection (STI) such as HIV. If the individual was eligible, they were 
asked questions about demographic characteristics, venue-visiting behavior, sexual 
behavior, sexual health, access to services, social vulnerabilities and adverse life 
events (ALEs).  
For these analyses, we included all female participants who met eligibility 
requirements and had a completed questionnaire. The target population for this study 
included all women who frequent social venues in the rural districts of Malawi (see 
Table S1 for the full list of districts).  
Data Collection 
Data collectors were selected from the local communities and trained by UNC 
personnel in interview techniques, confidentiality, and informed consent procedures. 
The data collectors used handheld tablets loaded with the survey to collect data during 
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the interview. Questionnaires were translated into five local languages and a native 
speaker conducted the survey.   
Key variables 
Participant demographics measured in the survey included age, education, how 
frequently the participant attends the venue, where the participant slept last night, and if 
the participant worked at the venue. Age was self-reported by participants in years. 
Education was coded as a binary variable of secondary school completion due to nearly 
all participants at least starting secondary school. Frequency of venue attendance was 
categorized into lives at the venue, visits venue daily, visits venue 1-6 times per week, 
and visits venue no more than once per week. Where the participant slept last night was 
categorized into this venue, family residence, friend's residence, dormitory, hotel or 
commercial lodging, and somewhere else. Participants were asked if they worked at the 
venue with a possible yes or no answer. 
The outcomes of interest were related to accessing HIV prevention, sexual 
behaviors, HIV/STI testing and use and adherence to ART. The majority of the variables 
were coded as “yes/no” including ease of obtaining a condom or personal lubricant 
quickly at the venue; receiving information from an outreach worker at this venue in the 
past 12 months; accessing free condoms in the past 6 months; being given a condom 
by an outreach worker in the past 6 months; buying condoms in the past 6 months; 
accessing free lubricant in the past 6 months; visiting a drop-in center created for FSW; 
having ever used a male condom; using a condom last time had sex; having a condom 
on them during the survey; having had anal sex without a condom in the past 3 months; 
having had penile-vaginal sex without a condom in the past 3 months; having ever been 
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tested for HIV and received test results; having been tested for HIV in the last six 
months and received test results; having been tested or examined for an STI other than 
HIV in the past 12 months; and knowing where to get tested for HIV in the district. 
Number of male sexual partners in the last 4 weeks, number of new male sexual 
partners in the last 4 weeks, and number of male sexual partners in the last 12 months 
were categorized into one or fewer partners, between one and five partners, between 
six and twenty partners, and more than twenty partners. HIV positive participants were 
asked if they were currently taking antiretroviral medications (ART) and, of those on 
ART, if they had taken their ART at least 4 of the past 7 days.  
For these analyses, women were classified as a self-identified female sex worker 
(FSW) based on a positive response to “Some people get paid money for sex and see 
themselves as sex workers. Do you get paid money for sex and do you see yourself as 
a sex worker?”. Women were classified as “engaged in sex work, but does not self-
identify as a sex worker,” or OFSW if they negatively answered the above question and 
positively answered the question, “In the past 3 months, has someone paid you money 
for having sex?” During analyses of the data it was noted that of the 129 women in this 
group, 30 of these women stated they had not had penile-vaginal sex in the last 3 
months. Further exploration of the data found that 5 of these 30 women had anal sex in 
the past 3 months. It is likely that some of the 25 remaining women had exchanged oral 
sex for money in the past 3 months. Women who answered both questions negatively 
were considered other high-risk women (OHRW) because they frequented venues with 
a high prevalence of sex work and where people met sexual partners.  
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HIV testing was only conducted in select urban and peri-urban districts, 
therefore, the measure of HIV status in this analysis from rural districts was based on 
self-report from the questionnaire for all participants. For these analyses, an individual 
was considered HIV-positive if they positively answered either or both of the following 
questions, “Some people were infected with HIV over a year ago. Did you have an HIV 
test over a year ago indicating that you were infected with HIV?” and “In the past year, 
have you had a positive HIV test indicating an HIV infection (not including today)?” 
Statistical Analyses 
In this study, we estimated the proportion of women who reported successfully 
accessing HIV prevention services, risky sexual behaviors, HIV/STI testing, and use 
and adherence to ART among women who participated in the Malawi PLACE study. 
These estimated proportions were further compared between FSW, OFSW, and 
OHRW. We fit a log binomial regression model for the proportion with each outcome 
conditional on category. Using these models, we estimated prevalence ratios comparing 
the proportion reporting each outcome between FSW, OFSW, and OHRW, where 
OHRW were the reference group.  Prevalence estimates were compared using the 
following criteria: if the 95% CIs of two estimates did not overlap they were considered 
different (and described in the results as “higher,” “lower,” “better,” etc.), however, if the 
95% CIs of the two estimates overlapped they were considered to be comparable. 
Proportions of additional descriptive covariates were provided to demonstrate 
differences between the three groups.  
For all estimates, we applied survey sampling weights in Stata (Version 16.0, 
StataCorp, College Station, TX, USA), which were based on the inverse of the 
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probability that the venue was selected in phase II times the probability the venue was 
selected in phase III times the probability the individual was sampled from the venue in 
phase IV. Standard errors were corrected for the stratified sampling and clustering of 
venues within districts. Figures were produced in SAS version 9.4 (Cary, NC) and 
GraphPad version 8.4.1 (San Diego, CA).  
Ethical Approval 
The Malawi PLACE Study protocol, survey, and consent forms were reviewed 
and approved in Malawi by the National Health Sciences Research Committee 
(NHSRC, #15/7/1448). All participants provided written informed consent. Analyses 
were approved by the University of North Carolina at Chapel Hill Institutional Review 
Board (#19-0909).  
Results 
A total of 2,343 individuals were interviewed as part of the 2018 Malawi PLACE 
study in 15 rural districts.  Of the 1,347 female study participants, 1004 self-identified as 
sex workers (FSW), 213 did not identify as sex workers, but had sold sex for money in 
the previous 3 months (OFSW), and 130 did not engage in sex work (OHRW). 
Compared to OHRW, FSW were younger, less likely to have completed secondary 







Table 4.1 Demographic characteristics of female participants by sex worker status, Malawi PLACE 
2018. 
  FSW OFSW OHRW 
 N=1004 N=213 N=130 
 Mean  Mean  Mean  
Age 26 27 28 
 Percentage  Percentage Percentage 
Did you complete secondary 
school 6% 28% 16% 
Employed 13% 9% 14% 
Frequency attend the venue    
Lives at the venue 78% 44% 22% 
Visits Venue Daily 11% 29% 39% 
Visits 1-6 times per week 6% 19% 20% 
Visits no more than once per week 6% 8% 20% 
Type of Place slept last night    
This Spot 76% 45% 12% 
Family Residence 12% 43% 78% 
Friend's Residence 1% 8% 0% 
Dormitory 3% 2% 5% 
Hotel or Commercial Lodging 5% 2% 3% 
Somewhere Else 4% 0% 2% 
Work at this venue 79% 36% 34% 
FSW, self-identifies as a female sex worker; OFSW, Other Female Sex Workers (engages in sex work, but does 
not self-identify as a sex worker); OHRW, Other High Risk Women; PLACE, Priorities for Local AIDS Control 
Efforts; SW, sex work. 
The OFSW were demographically different from both the OHRW and FSW 
populations. Compared to FSW, OSFW tended to be older, more likely to have 
completed secondary school, less likely to live and sleep at the venue, and less likely to 
work at the venue (Table 4.1). OFSW were more likely to live and sleep at the venue 
than OHRW.  Interestingly, few participants across all three groups reported current 
employment, despite many self-reporting current sex work, indicating some women do 
not view sex work as a type of employment (Table 4.1).  
These three groups of women had different patterns of access to HIV prevention, 
risky sexual behaviors, HIV/STI testing, and, among those who were HIV-positive, use 
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and adherence to ART. In general, FSW and OFSW reported better access to and 
receipt of condoms and lubricant in the past 6 months compared to OHRW (Table S2, 
Figure 4.2). Receipt of information from an outreach worker at that venue in the last 12 
months suggested a similar pattern although the CIs for the OHRW (35%; 95% CI: 26-
45%) and OFSW (61%; 95% CI: 44-77%) groups are overlapping. Ease of accessing 
condoms and lubricants quickly at the venue was also more frequently reported by FSW 
and OFSW compared to OHRW, however, the difference between groups was not as 
stark as access in the past 6 months (Table S2). Use of drop-in centers for FSW was 
fairly low across all groups with FSW and OHRW equally reporting 30% usage 
compared to 15% of OFSW (Table S2).  
Figure 4.2 Prevalence estimates of access to HIV prevention by FSW, OFSW, and OHRW 
 
For most sexual behaviors, the three groups had very different prevalence 
estimates with clear differences between the FSW and OHRW; on these measures the 
OFSW generally fell between the other two groups, sometimes with and sometimes 
without confidence interval overlap. Nearly all FSW reported ever having used a male 
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condom (99%; 95% CI: 97-100%) compared with 87% (95%CI: 67-95%) of OFSW and 
58% (95% CI: 41-74%) of OHRW (Figure 4.3, Table S3). Condom use at last sex was 
also highest among FSW (87%; 95%CI: 83-90%), followed by OFSW (66%; 95%CI: 45-
82%) and OHRW (38%; 95%CI: 29-48%) (Figure 4.3, Table S3). Prevalence of 
individuals having a condom on them during the survey was lower overall, but still 
greatest among FSW (65%; 95%CI: 57-71%) followed by OFSW (35%; 95%CI: 21-
53%) and OHRW (7%; 95%CI: 3-18%) (Figure 4.3, Table S3). Penile-vaginal or anal 
sex without a condom differed from other sexual behaviors. Penile-vaginal sex without a 
condom in the last 3 months was common and fairly similar across all three groups with 
60-70% reporting it (Table S3). Anal sex without a condom was uncommon in all three 
groups, but greatest among FSW (9%) compared to OFSW (2%) and OHRW (4%) 
(Table S3). 
Figure 4.3 Prevalence estimates of sexual behaviors by FSW, OFSW, and OHRW 
 
HIV/STI testing prevalence was similar among the three groups and generally 
quite high. Roughly 90% of each group knew where to get tested for HIV in the district 
where they were interviewed (Figure 4.4, Table S4). Likewise, ever having been tested 
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for HIV was very high with over 80% of each group ever testing and receiving HIV test 
results (Figure 4.4, Table S4). Testing for HIV in the last 6 months was a bit lower, but 
prevalence still ranged from 60-80% (Figure 4.4, Table S4). Testing for other STIs was 
much less frequent than HIV testing across all three groups with prevalence estimates 
less than 50% (Figure 4.4, Table S4).   
Figure 4.4 Prevalence estimates of HIV/STI testing by FSW, OFSW, and OHRW 
 
The number of male sexual partners over the last 4 weeks and 12 months and new 
male sexual partners over the last 4 weeks differed greatly between groups. Among 
FSW, 52% reported more than 20 male partners in the last 4 weeks compared with 25% 
among OFSW and 5% among OHRW (Figure 4.5a). Conversely, OHRW had the 
greatest percentage (86%) of women reporting one or fewer partners in the last 4 
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weeks compared to OFSW (21%) and FSW (6%) (Figure 4.5). This pattern continued 
when looking at the number of new male sexual partners over the last 4 weeks and 
number of male sexual partners in the last 12 months, with more FSW reporting more 
than 20 new partners than the other two groups and more OHRW reporting 1 or fewer 
partners than the other 2 groups (Figure 4.5). 
Figure 4.6. Treatment cascade among high risk women in the Malawi PLACE study 
 
Examination of indicators of access to and utilization of HIV care services was 
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20% among OFSW, and 20% among OHRW, all of which are notably higher than the 
HIV prevalence among the general population in Malawi (9%).61 Prevalence of ART use 
was similar across all three groups; 90% of FSW, 76% of OFSW, and 81% of OHRW 
reported current use of ART (Table S5, Figure 4.6). Most women in all three groups 
obtained their ART from a government clinic. Missing ART on at least 3 of the last 7 
days was considered non-adherent to their ART regimen. FSW (66%) and OHRW 
(77%) were more likely to be adherent to their ART regimen compared to OFSW (41%) 
(Table S5, Figure 4.6).  
Discussion 
This study is one of the first to describe the differences among women in rural 
Malawi who either self-identify as a female sex worker; engage in sex work, but do not 
self-identify as a sex worker; or do not engage in sex work, but frequent venues that sex 
workers frequent. We provide one of the first estimates of self-reported HIV prevalence 
among these three groups in Malawi, specifically in rural settings. Self-reported HIV 
prevalence was greatest among FSW (35%), but the prevalence among OFSW (20%) 
and OHRW (20%) were still double that of the general female population of Malawi 
(11.1%).61  
FSW generally reported inconsistent condom usage and the highest number of 
sexual partners, including new partners. OFSW also generally reported inconsistent 
condom usage and low ART adherence among HIV-positive women. OHRW had the 
lowest reported access to and usage of condoms and lubricants. To address the HIV 
programming gaps of each group, organizations should focus on: among FSW, 
increasing consistent condom use during sex, access to pre-exposure prophylaxis 
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(PrEP), protection from partner abuse, and supporting ART adherence among those 
who are HIV positive; among OFSW, increasing access to and consistent use of 
condoms, increasing regular testing for HIV and other STIs, and supporting ART 
adherence among those who are HIV positive; and among OHRW, improving outreach 
from HIV and women’s health focused organizations, increasing condom use and 
awareness, and increasing regular testing for HIV and other STIs. Tailoring HIV 
prevention, treatment, and care programming to better address the differential service 
needs in these populations can help reduce HIV transmission and improve sexual 
health.  
Each group exhibited prevention behaviors to varying degrees, and, therefore, 
increasing these behaviors across groups will require a more individualized and 
collaborative approach.67,68 HIV testing is fairly common among FSW, but women in the 
OHRW group may not need to be tested as often if they don’t have multiple sexual 
partners. Fortunately, 90% of women in all three groups knew where to get tested for 
HIV in their district. Similarly, condom use is lowest among OHRW, however, they are 
most likely to have a single sexual partner, reducing their risk of HIV acquisition. 
Questions on condom use focused on ever using a male condom, rather than 
participants’ regular condom use, which is more indicative of transmission potential.69 
FSW were the most likely to live and work at the venue, indicating that outreach 
programs at these venues may be most likely to reach this group of women. 
Previous research from Malawi and the region point to several potential reasons 
why these gaps between the three groups exist and where interventions may be 
targeted to achieve greater impact. Numerous studies have shown that women who 
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frequent alcohol serving venues, like OFSW and OHRW, have an increased prevalence 
of psychosocial factors that can exacerbate HIV infection risk.11–13,15–18,44 One study in 
South Africa found women who attended alcohol-serving venues daily had more 
partners and more unprotected sex than women who did not attend daily.32 A study in 
Zimbabwe found that women at venues offering alcohol described more risky behaviors 
than those at venues without alcohol.33 Several studies have shown that condoms are 
not available in many of the locations where people meet potential sexual partners, 
putting all patrons at higher risk for STIs. One study in Uganda found that 26-43% of 
bars, restaurants, and shebeens (informal bars without a license) where sexual partners 
meet had no condoms available, and not having a condom available was one of the 
most common reasons for having condomless sex.22 In a study of beer halls in 
Zimbabwe, only 2.2% of men and 1.4% of women reported obtaining condoms from a 
bar, beer hall, or hotel.21 In a study of places where people meet new sexual partners in 
Zambia, nearly all of the venues were bars, restaurants, and hotels, and yet only 51% of 
these venues always had condoms available on-site.34 This research points towards a 
model of providing prevention and care at social venues where many of these risky 
behaviors take place.  
A recent systematic review suggests that transactional sex, or informal sex work, 
can be distinct from formal sex work, particularly in sub-Saharan Africa.36 While the 
body of literature differentiating between the two is increasing, very few studies have 
examined the risk behaviors and programming needs of these distinct groups in depth, 
and no studies of HIV among women in Malawi have done so.39,70 Our study 
demonstrates that in rural Malawi there are three distinct groups of women who frequent 
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venues where people meet sexual partners: women who engage in sex work and 
identify themselves as such; women who engage in sex work, but do not identify 
themselves as such; and women who do not engage in sex work, but still frequent the 
same venues as the other two groups. Women in the OFSW group were hypothesized 
to be more similar to the FSW group than the OHRW group, but when we compare the 
groups side-by-side it is evident the OFSW group is unique. Women who engage in 
informal sex work or transactional sex are at an increased risk of becoming infected with 
HIV compared to women who do not engage in transactional sex, and may have distinct 
barriers to care and prevention services when compared to formal sex workers and 
women who do not engage in sex work.49    
One type of service offered in some districts is drop-in centers for sex workers. 
These drop-in centers typically provide information and counseling on HIV and other 
STIs, on-site testing, free condoms and lubricant, HIV treatment and follow-up, and 
psychosocial services.71 An interesting finding from our study is that OHRW (28%) had 
been to a drop-in center as often as the FSW (29%), both of whom were twice as likely 
to have gone to one as OFSW (15%) (Figure 3). Services provided outside venues, 
including within drop-in centers, need to be inclusive of all women to provide the most 
service delivery coverage and accessibility. Due to the low reported use of these drop-in 
centers, increasing their reach and engagement with all three groups should be 
emphasized. 
In the only study of the treatment cascade among FSW in Malawi, from urban 
Lilongwe, 69% of HIV-positive FSW had a history of HIV care, 52% were currently 
receiving ART, and 45% were virally suppressed.30 Self-reported current ART usage 
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was much higher in the present study where, of those who were HIV positive, 90%, 
76%, and 81% of FSW, OFSW, and OHRW, respectively, reported being on ART. While 
viral suppression was not assessed, self-reported ART adherence is an established 
proxy for viral suppression, although it has known limitations.72 In this study, 66%, 41%, 
and 77% of FSW, OFSW, and OHRW, reported being adherent to their ART. Self- 
reported ART adherence was especially low among OFSW, but adherence to ART in 
this study was generally higher than that reported previously among FSW in Lilongwe.30 
Limitations 
One limitation of our study was the small sample size of women, particularly in 
the OFSW and OHRW groups. Consequently, the confidence intervals were wider for 
some estimates. Stratifying the data likely helped improve precision. Additionally, all of 
our data are self-reported and could be susceptible to under reporting and 
misclassification, particularly HIV status and sex worker status. Many of the survey 
questions asked about sensitive topics that some participants may have been hesitant 
to respond to truthfully. All precautions for confidentiality and privacy were taken, but 
many of the venues were small and crowded with limited secluded space for interviews. 
Lastly, all participants from this study were sampled from venues on their busy nights. 
Women who do not frequent venues or do not frequent them during those hours would 
not have been represented in this sample. Therefore, these results are only 
generalizable to other women in venues where people find sexual partners.  
Conclusion 
Interventions to improve access and utilization of HIV care and prevention 
services among women socializing at venues in rural Malawi should look to expand their 
reach. Many current implementing organizations focus exclusively on providing services 
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to sex workers, but may not be adequately engaging other high-risk women at social 
venues. Furthermore, there are women who don’t engage in sex work, but do spend 
time in the same venues as sex workers, and who have a high prevalence of HIV and 
need many of the same services as women who engage in formal sex work.  The 
predominant model of exclusively engaging women who self-identify as sex workers 
may miss opportunities to reach other high-risk women at social venues in need of HIV 
testing, prevention, treatment, and care. Further research on delivering venue-based 
HIV services to OFSW and OHRW is sorely needed to understand the effects of such 
approaches on improving service reach, modifying risk behaviors, and strengthening the 

















CHAPTER 5: RESILIENCE IN THE FACE OF TRAUMA: THE ASSOCIATION OF 
ADVERSE LIFE EVENTS WITH HIV PREVENTION, TREATMENT, AND CARE 




Women around the world are plagued by adverse life events (ALEs). ALEs include 
psychological trauma, substance use, incarceration, and physical or sexual violence.73 
Available data for ALEs indicate that the prevalence of physical and/or sexual violence 
perpetrated by an intimate partner or non-partner is 35% globally and 46% in Africa.74 
Among ALEs, physical and sexual violence have been established as major risk factors 
for HIV infection among women.75–79  
Physical and sexual violence often co-occurs with other vulnerabilities such as 
psychological trauma, substance abuse, and incarceration, which can further increase 
risk for HIV infection by decreasing access to HIV/STI prevention services and 
increasing risky sexual behaviors.80 For example, one survey from South Africa 
revealed that women with a history of sexual violence were significantly more likely to 
have unprotected vaginal intercourse, unprotected anal intercourse, multiple male 
sexual partners, more sexual contact involving blood, and more STIs and genital 
ulcers.44 These co-morbidities and risk factors may be more common among individuals 
who engage in hazardous alcohol use and socialize at venues. Studies from South 
Africa have shown that participants surveyed from alcohol-serving venues had high 
rates of traumatic experiences, depression, alcohol consumption, and HIV risk 
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behaviors. Alcohol use in these studies was identified as a mediating factor between a 
history of physical violence and partaking in sexually risky behaviors.17,18,41–43   
While ALEs are common to women across the globe, women in sub-Saharan Africa 
(SSA), and specifically Malawi, are some of the most susceptible, with high rates of 
physical and sexual violence, as well as high prevalence of incarceration, sex work, 
mental health disorders and HIV.25,74,81–84 In the sex work industry, trauma and HIV are 
even more prevalent than in the general female population. Meta-analyses have found 
that 45-75% of female sex workers (FSW) globally will experience workplace physical or 
sexual violence in their lifetime. FSW are at a higher risk for becoming incarcerated, 
particularly in Malawi where sex work is often criminalized despite its legal status.4 
Studies have found that incarceration is a risk factor for HIV infection among FSW, with 
one study in Zimbabwe finding the risk of HIV infection among FSW who had been 
incarcerated to be double that of other FSW.85–87 Additionally, FSW have a higher than 
average prevalence of depression, post-traumatic stress disorder (PTSD), and suicidal 
thoughts, which can be a mediating factor between ALEs and access to HIV prevention, 
treatment, and care.88 HIV prevalence among FSW has been estimated at 11.8% 
globally and 37% in SSA, while the most recent estimates in Malawi are a staggering 
62-69%.29,30,59,89  
This study describes the association between ALEs and access to HIV prevention, 
treatment and care services among different groups of high-risk women socializing at 
venues in rural Malawi. In so far as reductions in physical and sexual violence, 
incarceration, substance abuse, and other ALEs can be addressed to prevent HIV 
infection, describing these associations can help improve delivery of HIV prevention, 
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treatment, and care services for women socializing in venues, particularly among 
women who engage in sex work. 
Methods 
Study Design and Population 
This study uses data from the Malawi Priorities for Local AIDS Control Efforts 
(Malawi PLACE) study, which collected data on a number of different issues related to 
HIV/AIDS risk factors and services.62 Unlike other studies of key populations (KP), 
which include female sex workers (FSW), men who have sex with men (MSM), and 
people who inject drugs (PWID), the PLACE method utilizes community informant 
knowledge of KP to identify venues where these KP and other people frequent looking 
for sexual partners.20,24 The Malawi PLACE Study was the first national study in Malawi 
to utilize a venue-based sampling method, as well as the first to study HIV among FSW, 
informal sex workers, and other high-risk women (OHRW) on a national scale.62  
PLACE methodology has been described extensively elsewhere.24,59,62,90–92 For 
the Malawi PLACE Study, 15 rural districts were sampled, and within each district, 
Priority Prevention Areas (PPAs) were identified by local stakeholders. PPAs were 
identified by district officials as perceived high risk areas with greater populations of 
high risk people (i.e. FSW) and high risk activities (i.e. alcohol serving venues).62  In 
each PPA, study staff interviewed community informants, individuals who had been 
previously identified as members of hard-to-reach populations, members of non-
governmental HIV prevention organizations, and individuals considered knowledgeable 
about where KPs meet sexual partners to produce a list of venues with the greatest 
probability of locating FSW, MSM, and PWID. These venues were verified and compiled 
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into a master list, which was sampled from to select venues for phase II of the study. 
Phase II included a survey with a worker at the venue about the venue, its workers, and 
its clientele. A random sample of venues assessed in phase II were then visited to 
conduct a more thorough bio-behavioral survey (BBS) with multiple clients and workers 
found at the venues. To be eligible for the BBS, participants had to be ≥18 years of age 
and had to have done at least one of the following in the previous 3 months: had more 
than 5 sexual partners, had anal sex with anyone, had sex with someone they met 
online or on a phone app, or missed taking prescribed medicine for a sexually 
transmitted infection (STI) including HIV.  
All women who met the eligibility requirements for the BBS and had a completed 
questionnaire were included in these analyses. The target population for this study 
included all women who frequent social venues in 15 rural districts of Malawi.  
Data Collection 
Data collection was conducted by local enumerators from the sampled 
communities who were trained by UNC personnel on interview and BBS administration 
techniques, confidentiality, and informed consent procedures. Data collectors used 
tablets loaded with the BBS to collect data during the interview. Questionnaires were 
translated into five local languages.  
Key variables 
Adverse Life Events 
 Four ALE variables were selected for use in the analysis, including physical 
violence, sexual violence, substance abuse, and incarceration. All four variables were 
coded as binary, yes/no variables. Physical violence was coded as yes if there was a 
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positive response to any of the following questions, “In the past 12 months have you 
been the victim of violence?”, “Have you ever received legal help for an issue dealing 
with violence or stigma?”, and “In the past 12 months have you been hurt physically by 
the police?” Sexual violence was based on a positive response to the question, “In the 
past 12 months, have you been forced to have sex against your will?” Substance abuse 
was coded as a yes if the participant responded positively to either “do you drink alcohol 
daily or almost every day?” or “did you inject a non-prescription drug in the past 12 
months?” Finally, incarceration was coded as yes if the respondent indicated they had 
spent a night in jail or prison in the past 12 months.  
Adverse Life Events Score 
 An ALE score was created for each participant based on their scores for the 
above four variables. The score ranged from 0, meaning no ALEs in their history, to 4 
meaning, they had a history of all four ALEs of interest.  
Sex Worker Status 
For these analyses, women were classified as a self-identified female sex worker 
(FSW) based on a positive response to “Some people get paid money for sex and see 
themselves as sex workers. Do you get paid money for sex and do you see yourself as 
a sex worker?” Women were classified as “engaged in sex work, but does not self-
identify as a sex worker,” or other female sex worker (OFSW), if they negatively 
answered the above question and positively answered the question, “In the past 3 
months, has someone paid you money for having sex?” Women who answered both 
questions negatively were considered other high risk women (OHRW) because they 





HIV testing was only conducted in select urban and peri-urban districts, 
therefore, the measure of HIV status in this analysis from rural districts was based on 
HIV self-report from the questionnaire for all participants. For these analyses, an 
individual was considered HIV-positive if they positively answered either or both of the 
following questions, “Some people were infected with HIV over a year ago. Did you 
have an HIV test over a year ago indicating that you were infected with HIV?” and “In 
the past year, have you had a positive HIV test indicating an HIV infection (not including 
today)?” 
Outcome Variables  
The outcomes of interest were related to access to HIV prevention, sexual 
behaviors, HIV/STI testing, and antiretroviral treatment (ART) among HIV-positive 
participants. The majority of the variables were coded as binary variables including 
examining whether or not the participant reported that she had: found it easy to obtain a 
condom or personal lubricant quickly at the venue; received information from an 
outreach worker at this venue in the past 12 months; accessed free condoms in the past 
6 months; been given a condom by an outreach worker in the past 6 months; bought 
condoms in the past 6 months; a condom on them during the survey; accessed free 
lubricant in the past 6 months; ever been tested for HIV and received test results; been 
tested for HIV in the past 6 months and received test results; ever used a male condom; 
used a condom the last time they had sex; been tested or examined for an STI other 
than HIV in the past 12 months; anal sex in the past 3 months; anal sex without a 
condom in the past 3 months; penile-vaginal sex in the past 3 months; penile-vaginal 
sex without a condom in the past 3 months; been to a drop-in center created for FSW; 
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and known where to get tested for HIV in the district. HIV positive participants were 
asked if they were currently taking ART and, of those on ART, if they had taken their 
ART during at least 4 of the past 7 days. 
Demographic Variables 
Demographic variables used in these analyses included age, education, 
employment status, and whether they worked or lived at the venue where they were 
interviewed. Age was self-reported by participants in years and a three-level categorical 
variable was created for ages 18-24, 25-39, and ≥40. Education was coded as a binary 
variable denoting whether they had completed secondary school or not. Employment 
status was a binary variable based on the question, “are you currently employed either 
full-time or part-time?” Working at the venue was based on a positive response to the 
question “Do you work here?” and living at the venue was based on a positive response 
to the question “Do you live here?” 
Statistical Analyses 
We determined the prevalence of the four ALEs in the entire sample and 
stratified by sex worker status (FSW, OFSW, and OHRW). Then, we estimated the 
prevalence ratio (PR) between each ALE and each of the outcome variables. This 
assessment was done by fitting a separate Poisson regression model with robust 
variance estimates for each ALE-outcome pair.60 These models were fit for the full 
sample as well as for FSW, OFSW, and OHRW separately. All models were adjusted 
for age. For each outcome, an additional model was fit for the ALE score using the 
same robust Poisson model and indicator variables for ALE score. The PRs produced 
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by this model are the increase in prevalence for each additional ALE exposure 
compared to the reference group, zero ALEs.  
In addition to looking at the models stratified by sex worker status, each model 
was fit with an interaction term between the exposure and the potential modifier to 
determine if there was evidence of heterogeneity. Furthermore, a Wald Test was 
conducted on each of the stratified models to test the hypothesis that the interaction 
term was zero. If the test statistic had a p-value greater than or equal to 0.05 we failed 
to reject the null hypothesis and the interaction term was removed from the model. If the 
p-value was less than 0.05, we rejected the null hypothesis and presented stratified 
results.  
For all estimates we applied survey sampling weights in Stata (Version 16.0, 
StataCorp, College Station, TX, USA), which were based on the inverse of the 
probability that the venue was selected in phase II times the probability the venue was 
selected in phase III times the probability the individual was sampled from the venue at 
that time. Standard errors were corrected for the stratified sampling and clustering of 
venues within districts. Figures were produced in GraphPad Prism version 8.4.1 (San 
Diego, CA).  
Ethical Approval 
The Malawi PLACE Study protocol, survey, and consent forms were reviewed 
and approved in Malawi by the National Health Sciences Research Committee 
(NHSRC) (#15/7/1448). All participants provided written informed consent. Analyses 
were approved by the University of North Carolina at Chapel Hill Institutional Review 




A total of 1,347 female participants were interviewed as part of the 2018 Malawi 
PLACE study, of whom 1,004 (74.5%) were FSW, 130 (9.7%) were OFSW, and 213 
(15.8%) were OHRW. In general, FSW were younger, less educated, and more likely to 
work and live at the venue than the other two groups (Table 5.1).  
Table 5.1. Demographic characteristics of female participants by sex worker status, Malawi PLACE 
2018. 
  FSW OFSW OHRW Total 
 N=1004 N=130 N=213 N=1347 
  N (%)  N (%)  N (%)  N (%)  
Age     
18-24 years old 511 (51.5%) 59 (46.1%) 83 (43.82%) 653 (49.39%) 
25-39 years old 257 (29.2%) 35 (18.3%) 39 (16.9%) 331 (25.58%) 




56 (6.4%)  17 (27.9%)  45 (16.4%) 118 (10.6%) 
Currently 
Employed 
59 (12.9%)  8 (8.6%) 24 (13.9%) 91 (12.7%) 
Work at this 
venue 815 (79.2%) 63 (35.6%) 74 (33.6%) 952 (65.5%) 
Lives at this 
venue 798 (78.0%)  72 (43.8%) 58 (21.8%) 928 (63.1% ) 
FSW, self-identifies as a female sex worker; OFSW, Other Female Sex Workers (engages in 
sex work, but does not self-identify as a sex worker); OHRW, Other High Risk Women; 
PLACE, Priorities for Local AIDS Control Efforts; SW, sex work. 
Prevalence of four adverse life events—physical violence, sexual violence, substance 
abuse, and incarceration—and a composite “Adverse Life Event” (ALE) score were 
calculated for each group and overall. FSW and OFSW had prevalence estimates of 
physical violence, sexual violence, substance abuse, and incarceration that were 2-4 
times that of OHRW. This is further demonstrated by the average number of ALEs 
among FSW and OFSW being 1.3 (95% CI: 0.9, 1.6) and 1.4 (95% CI: 1.3, 1.5), 
respectively, compared to 0.5 (95% CI: 0.3, 0.6) among OHRW. Similarly, 74.3% of 
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FSW and 71.5% of OFSW reported at least one ALE compared to only 34.3% for 
OHRW (Table 5.2).  
Table 5.2. Prevalence of adverse life events by sex worker status, Malawi PLACE 2018. 
 FSW OFSW OHRW All Women 
 N=1004 N=130 N=213 N=1347 
Physical Violence 429 (45.3%) 62 (53.7%) 41 (20.9%)  532 (41.3%)  
Sexual Violence 288 (32.1%) 47 (26.2%) 19 (7.9%) 354 (26.7%) 
Substance Abuse 435 (38.6%) 52 (26.0%) 33 (13.3%)  520 (32.1%) 
Incarceration 247 (24.3%) 32 (19.6%) 13 (6.2%) 292 (20.2%) 
Average ALE 
Score (range: 0-4) 
1.3 1.4 0.5 1.2 
Any ALE 746 (74.3%) 93 (71.5%) 73 (34.3%) 912 (67.7%) 
Among all women in the study, the likelihood of various indicators of accessing 
HIV prevention increased the more ALEs the individual had, with PRs ranging from 0.83 
(0.55-1.24) to 2.01 (1.27-3.18) (Figure 5.1 and S1). Many of these outcomes revealed a 
linear trend with increasing ALEs, however, some models, like “Been to a drop-in center 
for FSWs”, “Accessed free condoms in the past 6 months”, and “Easy to get a condom 
quickly,” were non-linear. Looking deeper at the individual ALEs it appears that physical 
violence, sexual violence, substance abuse, and incarceration contribute equally to the 
overall PR. When stratified by SW status, different patterns emerged for the three 
groups. Among FSW, no association with ALEs was observed for almost all types of 
HIV prevention (Figure S1). Among OFSW, increasing ALEs were associated with a 
lower likelihood of engaging in two HIV prevention practices, going to a drop-in center 
for FSWs (1 vs. 0: PR=0.53, 95% CI: 0.16, 1.76; 2 vs. 0: PR=0.35, 95% CI: 0.06, 2.03; 3 
vs. 0: PR=0.56, 95% CI: 0.15, 2.13; 4 vs. 0: PR=0.05, 95% CI: 0.01, 0.44) and having a 
condom on them at the time of the survey (1 vs. 0: PR=0.89, 95% CI: 0.37, 2.17; 2 vs. 
0: PR=1.97, 95% CI: 0.55, 7.09; 3 vs. 0: PR=0.55, 95% CI: 0.12, 2.44; 4 vs. 0: PR=0.59, 
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95% CI: 0.12, 3.03), however the 95% CIs contained the null (Figure S1). The rest of 
the prevalence estimates for OFSW had ALEs positively associated with HIV 
prevention, but with many 95% CIs crossing the null. Among OHRW, increasing ALEs 
are associated with a greater likelihood of nearly all indicators of accessing HIV 
prevention; associations are imprecise but nevertheless exclude the null in many cases 
(Figure S1). For example, women in the OHRW group with four ALEs were 25.22 times 
(95% CI: 7.53, 84.50) as likely to have accessed free lubricant in the past 6 months 
compared to women without ALEs. This is similar to, but much larger and less precise 
than, women overall with four ALEs being 2.01 times (95% CI: 1.27, 3.18) as likely to 
have a condom on them at the time of the survey compared to women without ALEs.  
Figure 5.1. PRs of access to HIV prevention services by number of ALEs compared to zero ALEs 
among all women on a log scale 
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in the past 6 months 
Been to a drop-in center for FSWs







The association between ALEs and sexual behaviors was more varied across the 
groups. Among all women there was primarily a positive association between number of 
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ALEs and prevalence of risky sexual behaviors (Figure 5.2). Women with all four ALE 
had a 33% greater prevalence of having penile-vaginal sex without a condom (PR=1.33; 
95% CI: 0.99, 1.80) compared to women with none and 154% greater prevalence of 
having anal sex without a condom (PR=2.54; 95% CI: 0.88, 7.36) (Figure 5.2). The 
greatest risk factor for anal sex without a condom was sexual violence (PR=1.63; 95% 
CI: 1.04, 2.56) and for penile-vaginal sex without a condom was physical violence 
(PR=1.18; 95% CI: 1.05, 1.34) and substance abuse (PR=1.18; 95% CI: 1.05, 1.32). 
Among FSW with four ALE, both penile-vaginal (PR=1.45 95% CI: 1.05, 2.00) and anal 
sex (PR=1.77 95% CI: 0.70, 4.44) without a condom were more common than among 
FSW with zero ALE (Figure S2). OFSW had primarily null associations, none of which 
were statistically significant, and data availability was insufficient on anal sex and anal 
sex without condoms to calculate estimates (Figure S2). Among OHRW, confidence 
intervals were quite wide around these associations indicating a lack of precision in 
these estimates, mostly due to small sample sizes. In general, OHRW had many null 
associations between number of ALEs and sexual behaviors, however, using a condom 
the last time they had sex was more common among those with any number of ALE 
than zero ALE (1 vs. 0: PR=1.37, 95% CI: 0.80, 2.33; 2 vs. 0: PR=1.83, 95% CI: 1.10, 
3.03; 3 vs. 0: PR=1.05, 95% CI: 0.36, 3.09; 4 vs. 0: PR=2.21, 95% CI: 1.53, 3.19) and 
penile-vaginal sex without a condom was less common among those with any number 
of ALE than zero ALE (1 vs. 0: PR=0.99, 95% CI: 0.69, 1.43; 2 vs. 0: PR=0.25, 95% CI: 
0.04, 1.63; 3 vs. 0: PR=0.63, 95% CI: 0.12, 3.41; 4 vs. 0: insufficient data) (Figure S2).  
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Figure 5.2. PRs of sexual behaviors by number of ALEs compared to zero ALEs, among all women 
on a log scale 
0.01 0.1 1 10
Ever used a male condom
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In comparison to accessing HIV prevention, HIV testing was largely not 
associated with the number of ALEs experienced (Figure 5.3 and Figure S3). Among all 
women and FSWs, testing in the past 6 months, testing ever, and knowledge of where 
to get tested for HIV was entirely unassociated with the number of ALEs as seen by 
PRs ranging from 0.93-1.56 with nearly all 95% CIs including 1. OFSW with one ALE 
were generally less likely than those with none to test for HIV/STIs (PR: 0.60-1.02) while 
those with all four ALEs were much more likely than those with zero to have tested for 
HIV/STIs (PR: 1.09-1.56). OHRW had a similar pattern to OFSW with PRs comparing 
individuals with one ALE to zero ALE ranged from 0.86-1.01 and PRs comparing four 
ALE to zero ALE ranged from 1.13-1.59 (Figure S3).  
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Figure 5.3. PRs of HIV testing by number of ALEs compared to zero ALEs, among all women on a 
log scale 
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Current ART use among HIV-positive women was largely unassociated with having 
greater than zero ALE (Figure 5.4 and S4). OFSW were 27-52% less likely to be 
currently on ART at one, three, or four ALE, however, the results were not statistically 
significant as the CIs crossed the null. OHRW with ALEs had the opposite association 
where one or more ALE experienced was associated with a 30-52% higher prevalence 
of current ART use, but were not statistically significant with 95% CIs that crossed the 
null (Figure S4). In contrast to current ART use, experiencing more ALEs was 
negatively associated with adherence to ART among all women (1 vs. 0: PR=0.92, 95% 
CI: 0.72, 1.18; 2 vs. 0: PR=0.87, 95% CI: 0.66, 1.16; 3 vs. 0: PR=0.48, 95% CI: 0.27, 
0.87; 4 vs. 0: PR=0.25, 95% CI: 0.07, 0.85), FSW (1 vs. 0: PR=0.90, 95% CI: 0.71, 
1.15; 2 vs. 0: PR=0.84, 95% CI: 0.64, 1.12; 3 vs. 0: PR=0.42, 95% CI: 0.22, 0.82; 4 vs. 
0: PR=0.26, 95% CI: 0.07, 0.95), and OFSW (1 vs. 0: PR=0.08, 95% CI: 0.01, 0.68; 2 
vs. 0: PR=0.71, 95% CI: 0.41, 1.22; 3 vs. 0: PR=1.13, 95% CI: 0.86, 1.48; 4 vs. 0: 
PR=0.05, 95% CI: 0.00, 0.75) (Figure S4). Looking at the individual ALE among all 
* Sample size was insufficient to run this analysis for the OFSW group 
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women we can see that substance abuse (PR=0.62; 95% CI: 0.46, 0.83) and 
incarceration (PR=0.66; 95% CI: 0.49, 0.90) had the most impact on adherence to ART, 
but physical violence (PR=0.75; 95% CI: 0.57, 1.00) and sexual violence (PR=0.84; 
95% CI: 0.62, 1.13) contributed as well. These trends were consistent among FSW and 
OFSW, however, among OHRW sexual violence (PR=3.06; 95% CI: 1.41, 6.65) and 
substance abuse (PR=1.40; 95% CI: 1.04, 1.88) actually increased adherence to ART.  
Figure 5.4. PRs of ART use and adherence by number of ALE compared to zero ALE, among all HIV-
positive women on a log scale 
0.01 0.1 1 10
Adherent to ART
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In this study of high-risk women socializing at venues in rural Malawi, we observed 
different associations between ALE score, a marker for exposure to multiple adverse life 
event, and important HIV risk behaviors and indicators of HIV service access. While 
greater ALE score was generally associated with increasing prevalence of condomless 
sex and, by extension, HIV acquisition risk, unexpectedly, it was also associated with 
greater access to HIV prevention services. Importantly, for high-risk women living with 
HIV, higher ALE scores were associated with worse self-reported adherence to ART.  
Our findings point to opportunities to incorporate assessment of ALEs into HIV 
programming to provide more client-centered services in venue settings in rural Malawi. 
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Some of the literature surrounding trauma has documented an increase in 
healthcare utilization, particularly in response to recent trauma. Carlson, et. al. posits 
that, in some women, the more she is exposed to abuse, the more resilient she 
becomes.93 This is thought to be mediated by psychological factors and general outlook 
on life that allow these women to thrive in the face of adversity.94–96 Additionally, social 
support is thought to be “the primary potential protective factor that has been studied in 
relation to the abuse of women.”93 Many of the women in the present study have 
experienced various forms of trauma and adversity, but they also tend to live and work 
together at these same venues, where they might be able to provide support to one 
another. Furthermore, HIV service organizations targeted FSW in social venues 
increasing their access to HIV prevention, regardless of their ALE score. The study 
sample was primarily FSW and because FSW had the highest ALE scores an apparent 
association was created between ALE scores and HIV prevention access in the overall 
study population.  
One of the key observations from this study was the positive association between 
increasing ALEs and risky sexual behavior. Among all women and FSW, both penile-
vaginal and anal sex without a condom were more prevalent among individuals with at 
least one ALE compared to those with none (Figure S2). Among OFSW and OHRW the 
associations were primarily null or negative, however, there was insufficient data for 
some models to converge and others lacked precision. The positive associations were 
in line with our expectations and what we have seen elsewhere in the literature. In a 
recent systematic review of structural drivers of HIV risk among FSW, physical and 
sexual violence, drug and alcohol use, and enforcement of criminal sanctions were each 
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associated with an increase in non-condom use, as we saw in our study.97 While 
increasing access to condoms is important, interventions focused on preventing 
physical and sexual violence in the workplace, drug and alcohol harm-reduction, and 
mitigating the mental health after-effects of trauma would likely improve consistent 
condom usage. Structural factors, including stigma, legal discrimination, and fear of 
seeking healthcare, increase the risk of violence making it equally important to address 
the national and regional laws and policies to promote the safety of sex work.  
Among all women and FSW, there was a negative association between increasing 
ALEs and adherence to ART, as seen in the literature.98–100 As noted above, these 
associations were driven mostly by a history of substance abuse and incarceration. The 
link between substance abuse and ART adherence has been widely studied including in 
Malawi. A study of Lilongwe-based FSW on ART found those who abused alcohol were 
twice as likely (PR=2.0; 95% CI: 0.6, 6.5) to be virally nonsuppressed compared to 
those who did not abuse alcohol.101 Few studies have examined the association 
between incarceration and ART adherence, particularly in sub-Saharan Africa. One 
study of FSW in Rwanda found 21% were nonadherent due to imprisonment, while a 
US study found women who were released from prison were significantly less likely to 
be adherent to their ART regimen than men.87,102 Those studies are consistent with our 
finding that women who reported history of incarceration were 34% less likely to be 
adherent to their ART regimen than women who were not. Further research is needed 
into the mediating effects of incarceration on ART adherence among women in SSA for 
improving key population HIV programming.  
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HIV programs in rural Malawi need to take into account the history of ALEs that 
many women have experienced. While we observed that women with trauma often 
access HIV prevention more than women without, this may point to some successes of 
current program offerings. Providing prevention services at venues where women meet 
sexual partners may mitigate barriers to accessing prevention that women who have 
experienced trauma face.65,103 Additionally, women who frequent venues could have a 
higher prevalence of trauma than women who do not frequent venues, suggesting that 
providing HIV prevention services at venues reaches those most in need of them. In 
addition to providing HIV prevention, service organizations should learn to identify 
women with trauma and provide counselling services and interventions to improve 
coping skills. Such interventions have been shown to improve ART adherence, which 
we observed to be associated with ALEs, and include forms of cognitive behavioral 
therapy (CBT), contingency management (CM), motivational interviewing (MI), and 
problem-solving therapy (PST).104–108 They should also consider providing ART at the 
social venues where FSW often live and work to reduce barriers to ART access.109,110 
Employing peer-educators in these venues can reduce the dual stigma of living with HIV 
in the sex work industry and also provide a pragmatic means of supporting improved 
ART adherence.111,112 
Strengths and Limitations 
 The most notable strength of this study lies in the community-informed, venue-
based sampling methodology. The PLACE methodology allowed for increased sample 
sizes of FSW by targeting the venues where FSW were most likely to be at the busiest 
times. At the same time, because it is a venue-based design rather than a risk group-
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based one, women who wouldn’t consider themselves FSW, but engaged in sex work 
were still surveyed, allowing for comparisons between unique groups. The stratified 
sampling design increased the precision of our estimates. This study was also nationally 
representative of rural districts in Malawi, improving generalizability of the results to 
similar environments.  
One important limitation to consider is the cross-sectional nature of this study, 
which limited our ability to confirm temporality, specifically in relation to our exposures 
preceding our outcomes. All exposures were based on the last 12 months, while the 
outcomes included ever, the last 3 months, and at the time of the survey. Our results 
could be biased by the outcome actually taking place prior to the exposure, and 
therefore any potential causality would be directed from the outcome to the exposure.   
 In addition to the potential bias from lack of temporality, the exposures being 
limited to the last 12 months likely underestimated the prevalence of trauma in these 
populations. It is well established that childhood and adolescence trauma can influence 
risky health behaviors in adults and is associated with an increase in experiencing 
further violence later in life.113,114 Trauma at any point in the lifespan can put an 
individual at risk for Post-Traumatic Stress Disorder (PTSD) and other mental health 
disorders thereby influencing future decisions regarding sexual health.115–119 By only 
including trauma in the previous 12 months, we are likely underestimating the number of 







 ALEs are highly prevalent among women socializing in venues across Malawi, 
and particularly so among FSWs and OFSWs. We found a distinct association between 
exposure to ALEs and increasing prevalence of risky sexual behaviors, while noting 
exposure to ALEs being associated with better access to HIV prevention services. 
Among women living with HIV who socialize at venues, exposure to ALEs was 
associated with lower ART adherence. Taken together, our findings signal that HIV 
programs may be appropriately reaching women, particularly FSWs, with a history of 
ALEs, but need to address the upstream structural drivers and mental health effects of 

















CHAPTER 6: CONCLUSIONS 
 
In Malawi, women who frequent social venues typically fall into one of three 
groups: women who self-identify as female sex workers (FSW), women who do not self-
identify as sex workers, but have recently engaged in sex work (OFSW), and other high-
risk women who do not engage in sex work (OHRW). This study has demonstrated that 
these three groups of women are inherently different from one another both in terms of 
exposure to adverse life events (ALEs) and their sexual behaviors and access to HIV 
prevention, treatment, and care. While FSW generally had the highest exposure to 
ALEs, they also had more access to HIV prevention, possibly indicating that current 
outreach programs are providing their services to those most in need. At the same time, 
FSW had a high prevalence of risky sexual behaviors that are inherent in sex work and 
could benefit from prevention services beyond free condoms and lubricant like access 
to pre-exposure prophylaxis (PrEP) or ART (for HIV-positive women) and services to 
address potentially mediating factors like mental health effects. OFSWs had a high 
prevalence of ALEs and HIV, but, less access to HIV prevention and ART compared to 
FSW, while OHRW had a lower prevalence of ALEs and risky sexual behaviors, but had 
the same high prevalence of HIV as OFSWs. These findings indicate HIV prevention 
and care programs that service self-identified sex workers at social venues need to 




Summary of Findings  
In Aim 1, we demonstrated the differences and similarities in risky sexual 
behaviors and access to HIV prevention, testing, and treatment between FSW, OFSW, 
and OHRW groups. Most notably, we found the HIV prevalence among OFSW and 
OHRW was nearly double that of the general adult female population in Malawi (20% 
vs. 11.1%), but still less than among FSW (35%).61 In general, FSW had better access 
to HIV prevention services, were more likely to have used condoms and lubricant, and 
had more sexual partners in the last month and year than OFSW and OHRW. OFSW 
had similar access to HIV prevention as FSW, but were less likely to have used 
condoms and had fewer sexual partners compared to FSW. In contrast, OHRW had low 
access to HIV prevention, were unlikely to use condoms, and had the fewest number of 
sexual partners. Among HIV-positive women, nearly all (90%) FSW were on ART and 
66% were adherent to their ART regimen, compared with only 76% and 81% of OFSW 
and OHRW, respectively, taking ART, and 41% and 77% were adherent to their ART 
regimen, respectively (Figure 4.6).  
In Aim 2, we compared the associations between individual ALEs and the ALE 
score with access to HIV/STI prevention and sexual behaviors, testing, and ART use 
and adherence. The results were presented among all women and stratified by FSW, 
OFSW, and OHRW groups. Among all women in the study, the relationship between an 
increasing number of ALEs was positive with access to HIV prevention and risky sexual 
behaviors, null with HIV testing and ART use, and negative with ART adherence. 
Increased risky sexual behaviors and decreased ART adherence were expected among 
women with greater exposure to ALEs, however, the increase in access to HIV 
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prevention was unexpected. When these findings were further stratified by group, we 
note that many of the results are null among FSW with the exception of ART adherence 
(negative relationship) and penile-vaginal sex without a condom (positive relationship). 
Many of these relationships were also null among OFSW with the exception of an 
increased prevalence of accessing free lubricant and HIV testing in the past 6 months 
and decreased prevalence of penile-vaginal sex in the last 3 months with increasing 
ALEs. OHRW had the strongest relationship between increasing ALEs and increased 
prevalence of accessing HIV prevention while all other relationships were null.  
Strengths and Limitations 
Below were potential threats to internal and external validity and, where possible, 
techniques used to improve validity.   
Temporality 
The primary limitation of this study was the cross-sectional nature of the data. 
Questionnaires assessed exposures and outcomes at the same time, providing no 
evidence that our exposures occurred prior to the outcomes. This limited the ability to 
make causal inferences regarding the associations and to test changes over time. While 
we recognize these limitations, it is also important to note that conducting research on 
key populations such as FSWs is challenging and existing data, even cross-sectional in 
nature, is limited.  
Missingness and Sparse Data 
While the survey was optimized to reduce missing responses by requiring 
responses before proceeding to the next question in the tablet interface, sparse data 
was still a concern. The relatively small sample size, particularly in the OFSW and 
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OHRW groups, increased the likelihood of sparse data. Sparsity of data sometimes led 
to non-convergence of our models. This was addressed through fitting models under 
different distributions that allowed us to approximate the measure of association (such 
as fitting a Poisson regression model when the log binomial model did not converge). In 
some cases, variables were omitted if sparsity was too great.  
Measurement 
Measurement error was possible in both our exposure and outcome variables. All 
of the data used in this study was self-reported and could have a degree of response 
bias. This was particularly true with some of the more sensitive questions, such as 
those around sexual abuse and violence, where we expected to see an under-reporting 
of these exposures. Particular to the Malawi PLACE study was an observed 
underestimation of ART use among HIV-positive individuals. ART use was ascertained 
through self-report, but additional testing of metabolites in plasma was not performed so 
we assume some level of reporting bias occurred for this measure. Additionally, 
because we produced several summary variables for our exposures and outcomes, 
there was the potential for measurement error to be either diluted or multiplied in the 
summation.  
Questions in the survey were validated for field use in venue settings in select 
sub-Saharan African countries, however, they were not equivalent to using validated 
instruments to measure complex psychosocial constructs such as sexual abuse, 
violence, involvement in the criminal justice system, and substance abuse. Other 
studies of similar exposures from the region may use screening tools where internal 
consistency and reliability have been measured, although the number of such studies 
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are relatively few for these exposures. Many of these instruments require cognitive 
interviews and/or need to be administered by a clinician. It is unclear how and if 
questions used in the present study map onto similar constructs measured by these 
validated instruments.  
Another limitation to this study is the way HIV prevention was assessed in the 
questionnaire. The questions about HIV prevention behaviors were specific to condoms 
and lubricants. None of the questions assessed pre-exposure prophylaxis (PrEP) 
knowledge or willingness to use PrEP once it becomes available. While PrEP has just 
been approved for use in the public sector in Malawi (in April 2019), it is not routinely 
available in most public sector clinics at present and will require concerted scale up 
efforts to reach key and other at-risk populations that will benefit from its 
implementation. Understanding client knowledge of PrEP, and if and how members of 
these high-risk populations would be willing to receive and sustain PrEP could have 
made this a more comprehensive assessment of HIV prevention in Malawi. 
Several of the summary variables are based on published literature’s use of the 
same or similar variable constructs. In a systematic review of condom use variables in 
studies, 18% used the time frame of the last 3 months, 72% were dichotomous 
measures, and nearly all (99%) were not based on type of sexual activity.120 By 
including both vaginal and anal sex, we are taking into account any insertive sexual act 
that took place without a condom. Steps in the HIV treatment cascade used in this 
analysis included linkage to HIV care and initiating and adhering to ART. Linkage to HIV 
care is based on the first time an HIV-positive individual is seen at an ART clinic and 
receives their first prescription, while adherence indicates that the individual is regularly 
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being seen at an ART clinic in order to receive their medication and also consistently 
takes their ART.121 In a South African study of treatment as prevention (TasP), access 
to HIV care was defined by having initiated ART.122 Adhering to ART is indicative of 
utilizing HIV care services in that an individual needs to be seen in an HIV care setting 
in order to keep up their adherence to ART.121 ART adherence is also used as a proxy 
for achieving viral suppression, thereby limiting the risk of the HIV-positive individual 
infecting others with HIV.72 Importantly, adherence is merely an indicator whereas 
measuring viral load is the gold standard of determining viral suppression.  
Selection 
The PLACE method’s venue-based sampling methodology is both a strength and 
limitation. As a strength, we’ve defined the target population as a venue-going 
population, which helps the generalizability of the results. On the other hand, if venue-
going individuals are not the target population of interest it could lead to selection bias 
and miss all non-venue based FSW, OFSW, and OHRW. The Malawi PLACE study 
used a fairly broad definition of venue in order to include as many women as possible. 
Street corners, public parks, and markets were some of the venue types included. In 
general, most FSW were interviewed at bars and hotels where the majority of sex work 
is believed to take place. This study also asked individual’s if they had met partners 
online or through apps in order to understand what percentage of sex work was not 
occurring at venues. Due to the majority of sex work taking place in venues or FSW 
meeting sexual partners at venues, it is likely that the women interviewed are 




One of the main strengths of the PLACE method is the use of survey sampling 
weights, clusters, and strata to improve generalizability. These results are generalizable 
to other rural districts within Malawi and to rural areas in neighboring countries with 
similar HIV epidemics. Because participants are only sampled at social venues, the 
results of this study should only be generalized to people attending similar types of 
venues. Due to the utilization of the PLACE method in over a dozen locales, similar 
methodologies could answer the same research questions using existing PLACE data in 
other settings.  
Public Health Implications and Future Directions 
The research described herein is an important start to understanding the needs 
of women at high risk for HIV infection in rural Malawi. Several organizations currently 
provide HIV prevention and care services to FSW in Malawi, but haven’t identified the 
strengths and limitations of their programs. For example, understanding why HIV testing 
is high, but testing for other STIs is not. Perhaps it’s because programs offer HIV testing 
in and around venues, but other STI testing is only offered in a clinic setting. 
Understanding why aspects of HIV prevention and care programs do and do not work 
can improve overall outcomes while reducing unnecessary spending.  
This study demonstrates that violence and trauma are highly prevalent in these 
populations and this exposure can influence sexual risk behaviors and adherence to 
ART. Future research into potential mediators of this relationship, like depression and 
anxiety, is key to developing successful interventions. Furthermore, while this study 
focused mostly on recent trauma (within the last year), an expansion of this work 
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looking at trauma during childhood and adolescence could help us better understand 
the role of trauma in HIV prevention.   
Furthermore, this research has demonstrated that while FSW are at high risk for 
HIV infection, they are not the only high risk group that could benefit from HIV 
prevention and care services in venue-based outreach settings. OFSW can be a very 
difficult group to engage, however, this research has demonstrated that many of these 
women frequent the same types of venues as FSW. Programs that already provide 
services at these venues could easily expand their reach by reframing their mission to 
include all women socializing in venues as they appear to be at high risk for HIV 
infection and have major gaps in the treatment cascade. Further research around 
providing venue-based HIV services to OFSW and OHRW is urgently needed to 
understand the potential effects of such programs.  
In conclusion, HIV is one of the greatest threats to the most vulnerable women in 
Malawi. This dissertation demonstrates that while many women benefit from HIV care 
and prevention programs in venue settings, many women slip through the cracks. 
Furthermore, we demonstrated the high prevalence of trauma and abuse in this 
population and its potential relationship to HIV care and prevention. Future research 







APPENDIX 1. FORM C QUESTIONNAIRE. 
VARIABLE FORM C MALAWI 2016  
 Information Requested or Question Coding Category / Response 
 COMPLETE BEFORE ARRIVAL AT SPOT:  
TABLET DEVICE ID: TABLET SERIAL NUMBER  
TABLET START TIME:  
TABLET END TIME:   
TABLET DATE OF SURVEY:   
PART I: THE INTERVIEWER SHOULD FILL OUT PART I BEFORE BEGINNING RECRUITMENT 
AND INTERVIEWS. 
C101 SPOT ID:  
C102a SPOT NAME:  
 DISTRICT:  




               BROTHEL       1 
STREET       2 
BAR- SEX ON SITE       3 
BAR-NOT SEX ON SITE       4  
HOTEL       5 
     GUESTHOUSE/LODGE/INN       6  
REST HOUSE      7 
NIGHTCLUB/ DISCO       8 
CONSTRUCTION SITE       9 
TRUCK STOP     10 
TAXI RANK     11 
MASSAGE PARLOR     12   
RESTAURANT/ FAST FOOD     13 
SCHOOL BLOCK/UNIV CAMPUS     
14 
SHOPPING MALL     15 
BEACH/LAKE     16 
MARKET DAYS     17  
FUNERALS      18   
WEDDING     19 
 TRADITIONAL EVENT/CEREMONY      
20 
POLITICAL RALLIES     21  
SPORTS EVENTS     22  
INTERNET SITE     23  
TELEPHONE    24 
OTHER     25 
NGO     26 
PRIVATE PARTY     27 
SHEBEEN     28 
BUSH/FOREST    29 
C102f IS THIS SPOT IN A CLUSTER? 
YES 1 
NO 2 
 IF YES: NAME OF CLUSTER:  




TIME HOUR:_____ MIN:_______ 
C104 INTERVIEWER ID:  
C104Other 
<IF NO ID AVAILABLE> NAME OF 
ENUMERATOR: 
 








HOW MANY OF EACH ARE CURRENTLY AT 
THE SPOT: 
 
C105B1 MEN (ALL PATRONS AND WORKERS): NUMBER: 
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C105B2 WOMEN (ALL PATRONS AND WORKERS): NUMBER: 
C105B3 
ESTIMATED NUMBER OF STREET FEMALE 
SEX WORKERS: 
NUMBER: 
Part II: RECRUITMENT OF RESPONDENT AND INFORMED CONSENT 
C105d RESPONDENT ID:  
C105d1 SPOT ID:  
C105d2 INTERVIEWER ID:   
Note <THE RESPONDENT ID IS SITE ID, THE 
INTERVIEWER ID, AND THE HOUR & MIN>  
 
C106A ARE YOU RECRUITING THIS RESPONDENT 




<IF C106A= YES AT TIME OF FORM B> THEN 
DO:  
1) INDICATE TYPE OF RESPONDENT YOU ARE 
RECRUITING.  
2) READ: 
Hello. My name is < .... > and I am working on a 
study conducted by the University of North 
Carolina that will improve HIV prevention 
programs. I would like to ask you some questions 
about this spot and some questions to assess your 
need for and access to services. Here is an 
information sheet that has more information about 
the study. This should take about 30-40 minutes. 
You must be aged 18 or over to participate. 
3) CONDUCT INFORMED CONSENT.   
4) GO TO C201. 
FSW LIVING AT SITE 10 




<IF C106A= NO>, THEN DO:  





1) TYPE OF RESPONDENT:   
POSSIBLE FSW IDENTIFIED BY 
SUPERVISOR/OTHER PERSON            
5 
POSSIBLE MSM IDENTIFIED BY 
SUPERVISOR /OTHER PERSON           
6 
WOMAN IDENTIFIED BY X ON             
THE FLOOR                                            
7 
MAN IDENTIFIED FOR BY X ON           
THE FLOOR                                             
8 
PERSON DEMANDED 
INTERVIEW      9               
TABLET 
CONTINUED. IF C106A=NO: 
2) READ: Hello. My name is < ............ > and I am 
working on a study conducted by the University of 
North Carolina that will improve HIV prevention 
programs. would like you to participate in a study. 
This includes an interview. This might take 30 to 
40 minutes.You must be at least 18 years old to 
participate.We are interviewing many types of 
people at this place.  Some people have few 
health problems and some people have more 
health problems. We want to make sure we 
interview enough people with certain types of 
behaviors so that we can determine whether they 
are getting the services they need.  I am going to 
read a list of four behaviors. Let me know  If you 
have done any of these in the past 3 months.You 
do not have to tell me which of the behaviors you 
did, just tell me if you have done any in the past 3 
months.  These behaviors are quite common and 






3) READ: Here are the behaviors: 
 
1.Had more than 5 sexual partners 
2.Had anal sex with anyone 
3. Had sex with someone you met online or on a 
phone app 
4. Missed taking prescribed medicine for a 
sexually  transmitted infection such as HIV 
 
4) ASK: Have you done any of those behaviors at 
least one time in the past 3 months? 
5) CONDUCT INFORMED CONSENT 
REGARDLESS OF RESPONSE.  







YES TO ANY    1  
NO TO ALL 2 
C105A2 
<CONTINUED> 
ARE HIV TESTS BEING CONDUCTED AT THIS 
SITE AS A PART OF THE STUDY AT THIS 
TIME? 
 
IF YES: CONDUCT INFORMED CONSENT 
WITH TESTING INCLUDED & CONTINUE WITH 
C201. 
 
IF NO: CONDUCT INFORMED CONSENT 
WITHOUT TESTING INCLUDED AND 
CONTINUE WITH C201.  
YES, TESTING  1 
NO TESTING  2 
C201 
INTERVIEWER: RECORD GENDER BY 
OBSERVATION 
 
MAN   1 
WOMAN   2  
TRANS FEMALE   3  
C202A What is your age?                                                                                                                              AGE:
C202B What is your birthday?  
 
______/______/______ 
DD/    MM/    YY             
  YES      NO 
C202C 








INTERVIEWER:  Is respondent capable of 
answering the questions?  
1 2 
C203 
INTERVIEWER: DID YOU OFFER INFORMED 





IF RESPONDENT IS NOT WILLING OR NOT 
CAPABLE OF ANSWERING QUESTIONS, 
THANK THE RESPONDENT, END INTERVIEW 
& SKIP TO PART 5. AFTER COMPLETING 
PART 5GO TO NEXT RESPONDENT USING 
NEW FORM C. 
 
TABLET 
SAVE THE INTERVIEW. PRESS THE SAVE 
ICON IN THE TOP RIGHT. 
 
 
PART III INTERVIEW WITH WILLING RESPONDENTS 
TABLET READ: FIRST I AM GOING TO ASK YOU A 
FEW GENERAL QUESTIONS 
 
 C301 Do you work here? 
YES 1 
NO 2 




<IF C302=YES>, For how long have you lived 
here?  
LESS THAN A MONTH    1 
1-5 MONTHS      2 
6-12 MONTHS     3 
1-4 YEARS     4 
FIVE OR MORE YEARS    5 
C303 
Are you currently employed either full time or 
part-time?   
YES 1 
NO 2 
C304 Did you complete secondary school? 
YES 1 
NO 2 
C304A How frequently do you use a cell phone?  
DAILY   1 
WEEKLY   2 
< WEEKLY    3 
ALMOST NEVER   4 
C304B 
How frequently do you use social media online 
such as Facebook or other social network 
site? 
DAILY   1 
WEEKLY   2 
< WEEKLY    3 
ALMOST NEVER   4 
C305 In what district do you live?   DISTRICT CODE: 





C307 Now think about where you slept last night. 
THIS SPOT   1 
FAMILY RESIDENCE  2 
FRIEND’S RESIDENCE 3 
DORMITORY   4 
HOTEL OR COMMERCIAL LODGING 
 5 
STREET   
 6 
SOMEWHERE ELSE  77 
C308 
When did you most recently spend the night 
outside of <this district>? 
LAST NIGHT  1 
NOT LAST NIGHT BUT IN THE PAST 
7 NIGHTS  2 
WITHIN PAST 2-4 WEEK 3 
WITHIN PAST 2-6 MONTHS    4 
WITHIN PAST 7-12 MONTHS   5 
OVER A YEAR AGO   6 
NEVER 7 
 READ: Next I am going to ask you about how 
often you come here. This information will help 
us estimate how many people could be 
reached here if we brought some health 
programs to this place. 
 
C309 
How often do you come to this Spot?  
READ OPTIONS 
LIVES AT SPOT  0 
VISITS DAILY 1 
4-6 TIMES PER WEEK     2 
2-3 TIMES PER WEEK    3 
WEEKLY    4 
2-3 TIMES PER MONTH    5 
MONTHLY   6 
LESS THAN ONCE A MONTH  7 
THIS IS MY FIRST TIME HERE  8 
DK 8888 






Before Today, when did you come here most 
recently? How many days/weeks/months or 
years ago?  
INSTRUCTIONS: ONLY ENTER AN 
ANSWER FOR ONE LINE. IF VISITED MOST 
RECENTLY 1 WEEK AGO, CODE 1 NEXT 
TO [WEEKS AGO].  
A. DAYS AGO:  
B: WEEKS AGO: 
C: MONTHS AGO:  




Why did you come here today/tonight? Did you 
come here to:   READ EACH… 
YES NO DK 
C311A Socialize?     1 2 8 
C311B Drink Alcohol?     1 2 8 
C311C       Look For A Sexual Partner?     1 2 8 
C311D Work At Your Job?     1 2 8 
C312 
Besides this place, how many other public places 
have you visited today to socialize, drink alcohol, 
or look for a person to have sex with?  
NUMBER: 
C313 
How many other public places do you plan to go 




Think about <last> Saturday night. Did you come 
here <last> Saturday night between 8PM and 
11PM?   
INSTRUCTIONS: IF TODAY IS SATURDAY, 
ASK ABOUT THE SATURDAY 7 DAYS AGO. IF 
TODAY IS NOT SATURDAY, ASK ABOUT THE 




[Including this place], how many public places did 
you go to socialize, drink alcohol or look fPr a 
sexual partner on Saturday between 8PM and 
11PM?   
NUMBER:  
TABLET 
READ: Next I am going to ask you a few 
questions about your behaviors. I ask these 
questions of every person. This information will 
help us plan health programs in this area. All of 
your answers are confidential.  
 
Later I will ask you about your access to and use 
of services, but first I need to know whether you 
have done any of the following. For each, answer 
yes or no.  
 




 YES NO DK  
C316 Do you drink alcohol daily or almost every day?  1 2 8 
C317 
Did you inject a non-prescription drug in the past 
12 months? 




Did you share a needle with someone who was 
injecting drugs?  
1 2 8 
C318A 
In the past 3 months, have you taken heroin, any 
methamphetamine, or ecstasy?  
1 2 8 
  
 
 READ: THE NEXT FEW QUESTIONS ARE 
ABOUT SEXUAL BEHAVIOR AND HOW MANY 
PEOPLE YOU HAVE HAD SEX WITH 
RECENTLY. 
 
C318B Which best describes your use of condoms over the 
past 6 months and your intentions to use condoms in 
the future? 
READ OPTIONS 
I DO NOT USE CONDOMS AND             DO 
NOT HAVE PLANS TO                  1 
I PROBABLY SHOULD USE CONDOMS BUT I 
DON’T                                        2 
I USE CONDOMS OCCASIONALLY 
DEPENDING ON THE PERSON          3 
I TRY TO USE CONDOMS EVERY TIME BUT 
SOMETIMESI DON’T                 4 
I HAVE USED CONDOMS EVERY 
TIME     I HAVE HAD SEX IN THE 
PAST 6 MONTHS                                                  
5 
I HAVE NOT HAD SEX IN THE PAST               
SIX MONTHS                                            
6 
C319A 
<if c318B=1,2,3,6> Have you ever used a male 
condom?  
1 2 8 
C319b 
The last time you had sex, did you use a 
condom? 
1 2 8 
C323 
In the past 3 months, have you had anal sex with 
a man? 
1 2 8 
C324 
<IF C323= YES> In the past 3 months, have you 
had anal sex without a condom?  
<IF C323=NO AND RESPONDENT IS MALE> 
SKIP TO C325 
IF C323=NO AND RESPONDENT IS FEMALE> 
SKIP TO C321. 
1 2 8 
 
<IF C323=YES> In the past 3 months, have you 
had anal sex without using a lubricant?  




<MEN ONLY if C323=YES> in the past 3 months 
were you more frequently the insertive “top” or 
receptive “bottom” partner?  
INSERTIVE     1 
RECEPTIVE     2 
BOTH EQUALLY   3 
C326 
<MEN ONLY> In the past 3 months, have you 
paid a man to have sex with you?  
1 2 8 
C325 
<MEN ONLY> In the past 3 months, have you 
paid a woman to have sex with you? 
1 2 8 
C321 
In the past 3 months, have you had penile-vaginal 
sex?   
1 2 8 
C322 
In the past 3 months, have you had penile-vaginal 
sex without a condom?  
1 2 8 
C327 
In the past 3 months, has someone paid you 
money for having sex? 
1 2 8 
C328 
Have you had sex with a person in the past 12 
months who you never had sex with before? 
1 2 8 
C329a 
In the past 3 months, have you met a new sexual 
partner here at this Spot? 
1 2 8 
C329b 
We want to know where else to take our health 
programs besides this place. Where are other 
places you have been to socialize or meet a new 
sexual partner in the past 7 days? " 
 
C329b_1 WHAT IS THE NAME OF THE SPOT?  
C329b_2 
LOCATION: TOWN / BOMA / VILLAGE: 
 
C329b_3 
PRIORITY PREVENTION AREA: 
 
C329b_4 Description  
C329b_5 Spot ID  
C329c 
Where are other places you have been to 
socialize or meet a new sexual partner in the 
past 7 days? 
 
C329c_1 
WHAT IS THE NAME OF THE SPOT? 
 
C329c_2 
LOCATION: TOWN / BOMA / VILLAGE: 
 
C329c_3 
PRIORITY PREVENTION AREA: 
 
C329c_4 Description  
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C329c_5 Spot ID  
C330 
In the past 3 months, have you met a new sexual 
partner online or on a phone app?  
YES NO DK 
1 2 8888 
TABLET 
READ:  Thank-you. Now I would like to ask you a 
few more questions about your sexual behavior. 
 
C331 
At what age did you first have sex? By sex I 
mean vaginal sex or anal sex. 
<IF NEVER HAD SEX> GO TO C336. 
 
AGE: __________ 
NEVER HAD SEX   99 
 
Some people pay cash for sex or receive cash for 
sex. At what age did you first pay cash for sex or 
receive cash for sex?  
 
FIRST PAID SOMEONE FOR SEX AT 
AGE:_____ 
NEVER PAID FOR SEX   99 
 
FIRST RECEIVED CASH FOR SEX 
AT AGE: ____ 
NEVER RECEIVED CASH   99 
TABLET 
Now I would like to ask about how many men you 
had sex with during the last 4 weeks, including 
men you had sex with once and men you had sex 
with more often. 
 
C332A 
In total, how many men did you have sex with in 
the last 4 weeks? 
NUMBER: 
C332B 
Of these <C332A>, how many were new male 
partners, that is, the first time you had sex with 
the person was in the past 4 weeks? 
NUMBER: 
C333A 
In total, how many women did you have sex with 
in the last 4 weeks? 
NUMBER: 
C333B 
Of these <C333A>, how many were new female 
partners, that is, the first time you had sex with 
the person was in the past 4 weeks? 
NUMBER: 
C334A 
In total, how many men have you had sex with in 
the past 12 months (not including transwomen)?   
NUMBER: 
C334B 
In total how many women have you had sex with 




In total, how many transgender women have you 
had sex with in the past 12 months?  
NUMBER: 
C335 
How many persons that you had sex with in the 
past 12 months did you meet first online or on a 





Some women have sex in exchange for money. 
How many women who have sex for money do 
you know personally in this <district>? You know 
them and they know you. You have talked in the 
past 4 weeks. GIVE BEST ESTIMATE. 
NUMBER: 
C337A 
Of those you know (FROM C336), how many go 
out to bars, clubs, parks, streets, or public social 
events in <district> to socialize at least once in 
the course of a typical week?    
NUMBER: 
C337B 
How many do not go out at least once a week?  
NOTE: SHOULD ADD UP TO C336. 
NUMBER: 
C338A 
Of those you know who go out to bars, clubs, 
parks, streets, and public events to socialize at 
least once a week (FROM C337A), how many 
go out on Saturday nights?   
NUMBER: 
C339A 
Of those you know personally (FROM C336), 
how many have come to this spot in the past 7 
days? Either you saw them here or you know 
they came here.  
NUMBER: 
C339B 
Of those (FROM C336) you know personally, 
how many are here now? 
NUMBER: 
C340 
Some men have sex with other men.  How many 
men who have sex with other men do you know 
personally in <district>? You know them and they 
know you. You have talked in the past 4 weeks. 
GIVE BEST ESTIMATE.  
NUMBER: 
C341A 
Of those you know (FROM C340), how many go 
out to bars, clubs, parks, streets, or public social 
events in <district> to socialize at least once in 
the course of a typical week? 
NUMBER: 
C341B 
How many do not go out at least once a week?  
SHOULD ADD UP TO C340 
NUMBER: 
C342A 
Of those you know who go out to bars, clubs, 
parks, streets, and public events to socialize at 
least once a week (FROM C340), how many go 
out on Saturday nights?   
NUMBER: 
C342B 
And how many go out at least once a week but 
not on Saturday nights? 
SHOULD ADD UP TO C340 
NUMBER: 
C343A 
Of those men you know personally (FROM 
C340), how many have come to this spot in the 
past 7 days? Either you saw them here or you 
know they came here. 
NUMBER: 
C343B 
Of those you know personally (FROM C340) how 






PART 4 INTERVIEW WITH RESPONDENT: SYMPTOMS, SERVICES, VULNERABILITIES 
 
READ: Next I would like to ask you if you have 
physical symptoms of an infection and whether you 
are getting health services. 
 
VAR  YES NO DK  
C401 
In the past four weeks, have you had an unusual 
discharge from your penis or vagina? 
1 2 8 
C402 
In the past 4 weeks, have you had sores on or 
around your penis or vagina?  
1 2 8 
C403 <MEN ONLY >Are you circumcised? 1 2 8 
C404 
In the past 12 months, did a medical provider test or 
examine you to see if you had a sexually transmitted 
infection other than HIV? 
1 2 8 
C405 
In the past 12 months, did you provide a sputum 
sample for a tuberculosis (TB) test?      
1 2 8 
C406 
In the past 12 months, were you given a diagnosis of 
tuberculosis (TB)? 
1 2 8 
C407 
Have you had a cough for the past two weeks, fever, 
night sweats or unexplained weight loss?   
1 2 8 
C408 
Do you currently get health or other services from 
programs designed for people who inject drugs?  
1 2 8 
C409 
In the past 12 months, have you received 
information about HIV or AIDS from…  
1 2 8 
C409A An outreach worker at this Spot? 1 2 8 
C409B The radio? 1 2 8 
C409C A friend or family member? 1 2 8 
C409D A nurse? 1 2 8 
C409E A doctor? 1 2 8 
C409F A person at a drop in center?  1 2 8 
C410 
If you wanted a condom, would it be difficult for you 
to get one quickly?  
1 2 8 
C411 
If you wanted some personal lubricant, would it be 
difficult for you to get some quickly? 
1 2 8 
C412 
Have you accessed condoms for free in the past 6 
months? 
1 2 8 
C413 
Has an outreach worker such as a peer educator 
given you a condom in the past 6 months? 
1 2 8 




Do you have a condom with you now? Will you show 
it to me now?   
ONLY CIRCLE 1 IF YOU SAW THE CONDOM.  
1 2 8 
C416 Have you accessed lubricant for free in the past 6 
months? 
1 2 8 
C417 Do you know where to go to get tested for HIV in this 
<district>? 
1 2 8 
C418 <Before today> have you ever been tested for HIV 
and received your test results?  
1 2 8 
C419 
In the past 6 months, have you been tested for HIV 
and received your test results (besides today)?   
CIRCLE 2 IF NEVER TESTED.  
1 2 8 
C420 
Some people were infected with HIV over a year 
ago. Did you have an HIV test over a year ago 
indicating that you were infected with HIV?  
1 2 8 
C421 
In the past year, have you had a positive HIV test 
indicating an HIV infection (not including today)?  
1 2 8888 
C422 Have you ever taken medicine for an HIV infection? 1 2 8888 
C423 
Are you currently taking antiretroviral (ART) drugs to 
treat an infection? 
1 2 8888 
C424 
Have you been taking your antiretroviral drugs less 
than 12 months?  
1 2 8888 
C425 
In the past 7 days, did you miss taking anti-retroviral 
medicine 3 days or more? 
1 2 8888 
C426 




C426A NAME:  
C426B LOCATION TYPE:  
C426C DISTRICT:  
 READ: Finally, there are just a few more questions 
about problems people face in their life. 
YES NO DK 
C427  
In the past 12 months, have you generally had 
enough food to eat?  
1 2 8 
C428 
In the past 12 months, have you had enough money 
to support yourself?  
1 2 8 
C429 
In the past 12 months, have you been the victim of 
violence?  




In the past 12 months, Have you been forced to 
have sex against your will? 
1 2 8 
C431a 
Some people get paid money for sex and see 
themselves as sex workers. Do you get money for 
sex and do you see yourself as a sex worker?  
1 2 8 
C431b 
In your opinion, how many of the women here right 
now are looking for men to pay them money for sex?  
NUMBER: 
C432 
Some people see themselves as gay or lesbian. Do 
you see yourself as gay or lesbian?  
1 2 8 
C432b 
In your opinion, how many of the men here right now 
are men who have sex with men?  
1 2 8 
C433 
Have you ever received legal help for an issue 
dealing with violence or stigma? 
1 2 8 
C434 
In the past 12 months, have you ever spent a night 
in jail or prison? 
1 2 8888 
C435 
In the past 12 months, have you been hurt physically 
by the police? 
1 2 8888 
C436 
In the past 12 months, have you experienced stigma 
from a healthcare worker? 
1 2 8888 
C437 
Have you been homeless anytime in the past 12 
months?  (eg living in the street) 
1 2 8888 
C438 Do you see yourself as a man or a woman? 
MAN   1 
WOMAN  2 
C439 Were you born male or female?  
 
MALE    1 
FEMALE   2 
C439A 
 
<IF TRANSGENDER> Have you taken any 
hormones for your transition?  
1 2 8888 
C439B <IF YES> Who provided the hormones to you?  
 
CLINICIAN    1 
FRIEND    2 
OTHER    3 
 
C440a 
UNC Project conducted a similar survey earlier this 
year. Did you participate in that survey?  
 
C440b Where were you interviewed? (Name of Venue)  
 
 91 
 END OF SURVEY QUESTIONS. THANK THE 

























APPENDIX 2. SUPPLEMENTAL TABLES 
Table S1. Districts Sampled for Malawi PLACE 2018. 
Balaka Mchinji Ntcheu 
Chikwawa Mwanza Salima 
Dedza Neno Karonga 
Dowa Nkhata Bay  Rumphi 
Kasungu Nkhotakota Mzimba (excluding Mzuzu) 
 
Table S2. Prevalence estimates of access to HIV prevention services by FSW, OFSW, and OHRW, 
Malawi PLACE 2018. 
 FSW OFSW OHRW 
 % 95% CI % 95% CI % 95% CI 
Received information from an outreach worker at 
this venue in the past 12 months 
64 57, 71 61 43, 77 35 26, 45 
Accessed free condoms in the past 6 months 82 76, 86 77 60, 88 32 24, 40 
Given a condom by an outreach worker in the 
past 6 months 
55 47, 62 54 37, 71 17 11, 26 
Bought condoms in the past 6 months 73 67, 79 71 55, 83 26 17, 37 
Access free lubricant in the past 6 months 43 37, 49 37 24, 52 10 7, 15 
Been to a drop-in center created for FSWs 29 24, 34 15 9, 26 28 20, 39 
FSW, self-identifies as a female sex worker; OHRW, Other High Risk Women; OFSW, Other Female 
Sex Workers (engages in sex work, but does not self-identify as a sex worker); PLACE, Priorities for 
Local AIDS Control Efforts; STI, Sexually Transmitted Infection 
 
Table S3. Prevalence estimates of sexual behaviors by FSW, OFSW, and OHRW, Malawi PLACE 
2018. 








% 95% CI 
Ever used a male condom 99 
97, 
100 
87 67, 95 58 41, 74 
Used a condom last time had sex 87 83, 90 66 45, 82 38 29, 48 
Had a condom on them during the survey 65 57, 71 35 21, 53 7 3, 18 
Had anal sex without a condom in the past 3 
months 
      
Did not have anal sex  85 80,89 83 50, 96 92 79, 98 
Had anal sex without a condom 9 6, 14 2 0, 9 4 1, 18 
Had anal sex with a condom 6 4, 8 15 3, 51 4 1, 16 
Had penile-vaginal sex without a condom in 
the past 3 months 
      
Did not have penile-vaginal sex  11 8, 15 17 9, 28 38 28, 48 
Had penile-vaginal sex without a condom 62 57, 67 59 42, 74 38 29, 47 
Had penile-vaginal sex with a condom 27 23, 32 24 13, 40 25 17, 36 
FSW, self-identifies as a female sex worker; OHRW, Other High Risk Women; OFSW, Other Female 
Sex Workers (engages in sex work, but does not self-identify as a sex worker); PLACE, Priorities for 





Table S4. Prevalence estimates of HIV/STI testing by FSW, OFSW, and OHRW, Malawi PLACE 2018. 








% 95% CI 
Ever been tested for HIV and received test 
results 
94 92, 96 78 51, 93 83 71, 90 
In the past 6 months, been tested for HIV 
and received test results 
79 74, 83 66 45, 82 59 48, 68 
Tested or examined for an STI other than 
HIV in the past 12 months 
49 43, 55 35 21, 53 38 29, 47 
Knows where to get tested for HIV in the 
district 
91 87, 94 90 81, 94 89 79, 95 
FSW, self-identifies as a female sex worker; OHRW, Other High Risk Women; OFSW, Other Female 
Sex Workers (engages in sex work, but does not self-identify as a sex worker); PLACE, Priorities for 
Local AIDS Control Efforts; STI, Sexually Transmitted Infection 
 
Table S5. HIV Treatment Cascade by FSW, OFSW, and OHRW, Malawi PLACE 2018. 
 FSW OFSW OHRW 
 % 95% CI % 95% CI % 95% CI 
HIV Prevalence 35 29, 41 20 12, 31 20 11, 34 
Currently taking ART drugs to treat an infection 90 84, 94 76 50, 91 81 37, 97 
Of those currently on ART: In the past 7 days, 
took ART on at least 4 days 
66 58, 73 41 19, 67 77 56, 90 
ART, Antiretroviral Treatment, FSW, self-identifies as a female sex worker; OHRW, Other High Risk 
Women; OFSW, Other Female Sex Workers (engages in sex work, but does not self-identify as a sex 







APPENDIX 3. SUPPLEMENTAL FIGURES 
Figure S1. Access to HIV prevention services by number of ALEs among all women, FSW, OFSW, and OHRW on a log scale 
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Figure S2. Sexual behaviors by number of ALEs among all women, FSW, OFSW, and OHRW on a log scale. 
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Figure S3. HIV and other STI testing by ALEs among all women, FSW, OFSW, and OHRW 
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Figure S4. Current ART treatment and adherence to ART regimen by number of ALEs among all women, FSW, OFSW, and OHRW on a log 
scale. 
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